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ABSTRACT
Heavy i n f e s t a t i o n s  o f  th e  banded-w ing w h i te f ly ,  T r ia le u ro d e s  
a b u ti lo n e a  (H aldem an), cau sed  s e v e re  p rem atu re  d e f o l i a t i o n  and in  one 
t e s t ,  reduced  see d  c o t to n  y ie ld  by ap p ro x im a te ly  28% d u rin g  1970 in  
th e  S h rev ep o rt a r e a .  Honeydew and so o ty  mold a s s o c ia te d  w ith  h igh  
in f e s t a t i o n s  o f  t h i s  i n s e c t  c r e a te d  a d d i t io n a l  p rob lem s. The in s e c t  
was a c t iv e  th ro u g h o u t th e  y e a r  i n  a l l  s t a g e s ,  b u t  th e  a c t i v i t y  and 
r a t e  o f  developm ent was g r e a t ly  reduced  d u r in g  l a t e  f a l l  and w in te r  
m onths. The S h re v e p o rt ( r e s i s t a n t )  and Baton Rouge ( s u s c e p t ib le )  
p o p u la tio n s  d id  n o t d i f f e r  s i g n i f i c a n t l y  in  th e  tim e r e q u ire d  fo r  
com p le tio n  o f  one  g e n e r a t io n .  Both re q u ire d  16-20 days a t  90 + 4 F 
in  th e  la b o ra to ry  o r  under f i e l d  c o n d itio n s  d u rin g  summer. The 
w h ite f ly  com ple ted  i t s  l i f e  c y c le  on 58 h erb aceo u s b r o a d - le a f  s p e c ie s ,  
bo th  c u l t i v a t e d  and w i ld .
I n s e c t i c id e  r e s i s t a n c e  p ro b a b ly  p lay ed  a s ig n i f i c a n t  p a r t  in  
the  p re s e n t  p rob lem  on c o t to n .  B ioassay  t e s t s  re v e a le d  th a t  th e  i n s e c t  
had developed  56 - f o ld  r e s i s t a n c e  to  m ethy l p a ra th io n  i n  th e  S h rev ep o rt 
a re a  and 1 3 - fo ld  r e s i s t a n c e  i n  th e  S t .  Joseph  a re a  as compared to  th e  
s u s c e p t ib le  p o p u la t io n  from th e  Baton Rouge a r e a .  A 6 - f o ld  le v e l  o f  
r e s i s t a n c e  was d em o n stra ted  l a t e  in  1970 to  m onocrotophos i n  a p o p u la ­
t io n  o f  w h i t e f l i e s  from  S h re v e p o r t . D e s tru c t io n  o f  b e n e f i c i a l  i n s e c t  
s p e c ie s  fo llo w in g  i n i t i a t i o n  o f  a p p l ic a t io n s  o f  toxaphene-DDT-m ethyl 
p a ra th io n  m ix tu re s  made to  c o n t r o l  b o l l  w e e v ils  and bollw orm s and h ig h  
le v e l  o f  r e s i s t a n c e  to  m e th y l p a ra th io n  h ave  c o n tr ib u te d  to  th e  
problem  o f  s e v e re  o u tb re a k s  o f  w h i t e f l i e s . A t in y  hym enopterous
p a r a s i t e ,  E retm ocerus haldem an i Howard, was th e  p redom inan t p u p a l 
p a r a s i t e  (73%) among th e  4 p a r a s i t e  sp e c ie s  re a re d  from w h i te f ly  
p u p ae . The o th e r  3 p a r a s i t e  s p e c ie s  belonged to  th e  genus E n c a r s ia .
S a t i s f a c t o r y  s u p p re s s io n  o f  w h i te f l i e s  was a c h ie v e d  by f o l i a r  
s p ra y s  o f  m onocrotophos and a ls o  by a t e s t  compound c a r b o fu ra n .  
A p p lic a t io n s  o f  th e s e  sy s te m ic  in s e c t i c id e s  were m ost e f f e c t i v e  when 
th e y  w ere  a p p l ie d  to  c o t to n  th a t  was in  an a c t iv e  s ta g e  o f  grow th w ith  
e f f e c t iv e n e s s  d e c re a s in g  as m a tu r i ty  and sen escen ce  adv an ced . No 
entom ophagous fu n g i w ere o b serv ed  on th i s  in s e c t  i n  L o u is ia n a .
x i
INTRODUCTION
The banded-w ing w h i te f ly ,  T r ia le u ro d e s  a b u tilo n e a  (H aldem an), 
b e lo n g s  to  th e  l a r g e s t  a le y ro d id  genus on t h i s  c o n tin e n t (D y sa r t 1961). 
R u s s e l l  (1948) l i s t s  34 N orth  Am erican s p e c ie s  o f  t h i s  g e n u s . I t  has 
been  known to  o ccu r on L o u is ia n a  c o t to n  f o r  many y e a r s .  However, 
p r i o r  to  1964, h ig h  p o p u la tio n s  w ere ex trem ely  r a r e  and no c a s e  o f  
econom ic lo s s  from t h i s  in s e c t  had b een  re p o r te d .
The w h i te f ly  i s  a c t i v e  th ro u g h o u t th e  y e a r  on d i f f e r e n t  h o s t  
p l a n t s  w ith  th e  h ig h e s t  p o p u la tio n s  on c o t to n  o c c u rr in g  d u r in g  l a t e  
summer. F eed in g  o f  a l l  im m ature s ta g e s  and a d u lts  i s  c o n f in e d  a lm o st 
e n t i r e l y  to  th e  u n d e rs id e  o f  th e  l e a v e s . I t  damages c o t to n  p l a n t s  by 
d i r e c t  f e e d in g , and by p ro d u c tio n  o f  honeydew. Sucking o f  th e  p la n t  
ju i c e s  re d u c es  p la n t  v ig o r  and p rem a tu re  d e f o l i a t io n  o f te n  o c c u rs  as a 
r e s u l t  o f  h ig h  i n f e s t a t i o n s .  This a d v e r s e ly  a f f e c t s  b o l l  d ev e lo p m en t, 
and th e  number o f  b o l l s  s e t  on th e  p l a n t .  Leaves, tw ig s , s te m s , f r u i t  
and l i n t  become b la c k  from  th e  grow th o f  a "so o ty  mold" on th e  excrem ent 
o f  th e  la r v a e  and a d u l t s .  T h is im p a irs  p h o to sy n th e s is  and c a u se s  th e  
l i n t  to  be " s t i c k y "  and o f f  c o lo r .
In  1964, an e x trem e ly  h ig h  w h i te f ly  in f e s t a t i o n  was o b se rv ed  on 
one farm  in  Caddo p a r i s h  o f  L o u is ia n a , (D. F . C lower, p e r s o n a l  
c o m m u n ica tio n ). T his problem  d eveloped  l a t e  in  th e  grow ing sea so n  on 
i r r i g a t e d  c o t to n  w hich had re c e iv e d  re p e a te d  a p p l ic a t io n s  o f  to x ap h en e - 
DDT s in c e  th e  s e e d l in g  s ta g e .  S e v e ra l compounds were s c re e n e d  f o r  
e f f e c t i v e n e s s ,  and 2 a p p l ic a t io n s  o f  m ethy l p a ra th io n  a t  1 lb  p e r  a c re  
w ere  found to  g iv e  e f f e c t i v e  and econom ical c o n t r o l .  For th e
2n e x t  few y e a r s ,  th e  in c id e n c e  o f  h ig h  in f e s t a t i o n s  o f  th e  banded-w ing 
w h i te f ly  on c o t to n  in c re a s e d  s l i g h t l y  b u t was s t i l l  v e ry  l im i t e d .  
F u r th e rm o re , th e s e  in f e s ta t io n s  co u ld  be  e f f e c t i v e l y  c o n t r o l le d  w ith  
e i t h e r  m e th y l p a ra th io n  o f  m onocrotophos (A zo d rin ® )*  A new a s p e c t  to  
th e  problem  d eveloped  in  1967 w ith  th e  "apparent developm ent o f  
r e s i s t a n c e  by th e  w h i te f ly  to  m eth y l p a r a th io n .  M onocrotophos s t i l l  
gave e f f e c t i v e  c o n t r o l  and h ig h  in f e s t a t i o n s  c o n tin u e d  to  be  l im i te d  
to  r e l a t i v e l y  few f i e l d s  o r  sm a ll a re a s  a lo n g  th e  Red R iv er in  
N o rth w est L o u is ia n a .
The m agn itude  o f  th e  problem  in c re a s e d  g r e a t l y  d u r in g  1968, w ith  
e x tre m e ly  h ig h  i n f e s t a t i o n s  o c c u r r in g  in  many o f  th e  c o t to n  grow ing 
a re a s  in  th e  upper Red R iv e r  V a lley  a r e a  o f  N orthw est L o u is ia n a . There 
was a l s o  e v id en c e  t h a t  t h i s  problem  was s p re a d in g  in to  o th e r  c o t to n  
g row ing  a re a s  o f  L o u is ia n a  as  w e ll  as  N o rth e a s t Texas and Southw est 
A rk a n sa s . Soybeans a ls o  a r e  a  s u i t a b l e  h o s t  fo r  t h i s  i n s e c t  and 
s e v e r a l  lo c a l iz e d  sp o ts  o f  h ig h  w h i te f ly  p o p u la t io n s  w ere  found on th i s  
c ro p  i n  1968 and 1970 in d ic a t in g  an even g r e a te r  sco p e  o f  th e  p rob lem .
The use  o f  m eth y l p a r a th io n  i n  th e  "prob lem  a re a "  o f  N orthw est 
L o u is ia n a  h a s  been  e x te n s iv e  d u r in g  th e  p a s t  15 y e a r s  b u t m ost o f  th e  
a p p l ic a t io n s  have  been  a t  r e l a t i v e l y  low d o sa g e s , 1 /8  to  1 /4  l b ,  fo r  
b o l l  w e e v il c o n t r o l .  As many as  15-18 a p p l ic a t io n s  p e r  a c r e  f r e q u e n t ly  
have  been  made a t  t h i s  r a t e  d u r in g  a  s in g le  s e a s o n . As H e l io th is  sp p . 
have  become more d i f f i c u l t  to  c o n t r o l  and h ig h  w h i t e f ly  p o p u la tio n s  
have o c c u rre d  more o f te n ,  h ig h e r  dosages (1 lb  AI/AC) o f  m eth y l 
p a ra th io n  have been  r e q u i r e d .
D uring th e  summer o f  1968, s tu d ie s  w ere i n i t i a t e d  in  an e f f o r t  
to  d e te rm in e  why a  r e l a t i v e l y  innocuous n a t iv e  i n s e c t  would sud d en ly
d ev elo p  in to  a new problem  o f  m ajo r p r o p o r t i o n s . To a c h ie v e  t h i s  
o b j e c t iv e ,  th e  fo llo w in g  f a c to r s  w ere i n v e s t i g a t e d :  ( 1 ) l i f e  c y c le
and s e a s o n a l h i s t o r y ,  (2) a l t e r n a t e  h o s t  p l a n t  r e l a t i o n s h i p ,  (3) r o le  
o f  p a r a s i t e s  and p r e d a to r s ,  and (4) l e v e l  o f  r e s i s t a n c e  to  m ethy l 
p a ra th io n  and m onocro tophos.
In  a d d i t io n ,  e f f o r t  was made to  d e te rm in e  a s u i t a b l e  ch em ica l 
c o n t r o l  m easu re , and to  s tu d y  th e  e f f e c t  o f  th e  w h i te f ly  p o p u la tio n s  
on c o t to n  y i e ld .
REVIEW OF LITERATURE
N o m en c la tu re . —Haldeman (1850) gave th e  o r i g i n a l  d e s c r ip t io n  o f  t h i s  
s p e c ie s  under th e  name A leu rodes a b u t i lo n e a  and re p o r te d  t h a t  i t  i s  
found in  Itennsylvania from  A ugust to  th e  m id d le  o f  O c to b er. The s p e c ie s  
has been  r e f e r r e d  to  in  th e  l i t e r a t u r e  as th e  banded-w ing w h i te f ly  
(Garman and Jew e tt 1922), and th e  banded w h i te f ly  by M cDaniel (1924). 
The banded-w ing w h i te f ly ,  T r a i le u ro d e s  a b u t i lo n e a  (Haldeman) b e lo n g s 
to  th e  l a r g e s t  a le y ro d ld  genus (D y sa rt 19 6 1 ). The common name 
a c c e p te d  by th e  E n to m o lo g ica l S o c ie ty  o f  Am erican i s  th e  banded-w ing 
w h i te f ly  ( B l ic k e n s ta f f  1 9 7 0 ). The i d e n t i t y  o f  t h i s  i n s e c t  was 
co n firm ed  by D r. H. B. B oudreaux, P r o f e s s o r ,  D epartm ent o f  Entom ology, 
L o u is ia n a  S ta te  U n iv e r s i ty ,  B aton  Rouge, L o u is ia n a .
G eo g rap h ica l d i s t r i b u t i o n  and h o s t  p l a n t s . —The banded-w ing w h i te f ly  
has been  p re s e n t  in  g r e a t  numbers in  K entucky g re e n h o u se s , re n d e r in g  
many p la n ts  u n s ig h t ly  and v a l u e l e s s .  I t  i s  p ro b a b ly  a n a t iv e  i n s e c t ,  
o c c u r r in g  o u t-o f -d o o rs  on th e  common w eed, A b u tilo n  th e o p h r a s t i . I t  
a t ta c k s  e s p e c ia l l y  to m a to es , cucum ber and muskmelons (Garman and 
J e w e tt 19 2 2 ). In  V irg in ia  i t  was found in f e s t i n g  beans f o r  th e  f i r s t  
tim e  (Anonymous 1938). Sm ith (1942) r e p o r te d  3 s p e c ie s  o f  w h i t e f l i e s  
a t t a c k in g  c o t to n  in  C a l i f o r n i a .  One was T. a b u t i lo n e a . D ickson e t  a l .
(1954) r e p o r te d  t h a t  f i e l d  p o p u la t io n s  o f  w h i te f ly  a d u l t s  on c o t to n  in  
S o u th e a s te rn  C a l i f o r n ia  c o n s is te d  o f  B em isia in c o n sp ic u a  Q u a in t . ,  and 
T. a b u t i lo n e a . The r e v i s io n  o f  th e  N orth  Am erican s p e c ie s  o f  
T r ia le u ro d e s  (R u sse ll  1948) g iv e s  a l i s t  o f  food p l a n t s ,  d i s t r i b u t i o n
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o f  th e  sp e c ie s  and a key  to  th e  pupae o f  members o f  th i s  genus.
B esides A leyrodes s p i r a e o id e s  Q uain t., and T r ia le u ro d e s  vap o ra rio ru m  
(W estw .), T. a b u t i lo n e a  a l s o  o ccu rs  on p o ta to e s  in  e a s te r n  W ashington 
and w e s te rn  Idaho (L and is e t  a l .  1958 ).
D ysart (1961) made th o ro u g h  s tu d ie s  on th e  b io lo g y  o f  th i s  
w h i t e f ly .  He s t a t e s  t h a t  i t  i s  an  i n s e c t  which n o rm ally  feeds on w ild  
fo rb s  and woody p l a n t s ,  b u t  r e a d i l y  a t ta c k s  many c u l t iv a te d  p la n ts  in  
th e  f i e l d  and in  g re e n h o u se s . He has p re s e n te d  th e  g e o g ra p h ic a l 
d i s t r i b u t i o n  o f  t h i s  s p e c ie s  by c o m p ilin g  th e  in fo rm a tio n  from th e  
l i t e r a t u r e ,  from specim ens in  th e  U n ited  S ta te s  N a tio n a l Museum, and 
from  p e rso n a l o b s e r v a t io n s .  He h a s  p re s e n te d  th e  re c o rd s  f o r  th e  
U n ited  S ta te s ,  C e n t r a l  and South  A m erica. D is t r ib u t io n  re c o rd s  
r e p r e s e n t  f i e ld  c o l l e c t i o n s  o n ly . D y sa rt (1961) re p o r te d  t h a t  th e  
banded-w ing w h i te f ly  in  I l l i n o i s  i s  a b le  to  co m p le te  i t s  developm ent 
on a t  l e a s t  133 d i f f e r e n t  s p e c ie s  o f  p l a n t s ,  r e p r e s e n t in g  33 p la n t  
f a m i l i e s ,  some o f  w hich  a r e  im p o r ta n t a g r i c u l t u r a l  c rops ( e .g .  c o t to n ,  
so y b ean s , o k ra , c i t r u s  s p p . ,  b e a n s , and c o r n ) .  The p r e f e r r e d  summer 
h o s t in  the Illin o is  a re a  i s  an in tro d u c e d  w eed, A b u tiIo n  th e o p h r a s t i .
From M aryland t h i s  s p e c ie s  was re p o r te d  by H ild eb ran d  (1959a, 
1960, 1961) to  be a t t a c h in g  s w e e tp o ta to e s . R u sse l (1963) re co rd ed  th e  
s p e c ie s  from a t  l e a s t  140 p la n t  s p e c ie s ,  some o f  w hich a re  im p o rta n t 
a g r i c u l t u r a l  c ro p s  ( e . g . ,  c o t to n ,  c i t r u s ,  c o rn , b e a n s ) . R u sse ll  (1963) 
l i s t e d  33 s t a t e s  in  th e  U n ite s  S t a t e s ,  5 s t a t e s  in  M exico, and th e  West 
I n d ie s ,  as p la c e s  w here  t h i s  w h i te f ly  s p e c ie s  o c c u rs . T his s p e c ie s  
i s  co n sid e red  o n ly  a  m ino r p e s t  o f  c o t to n  in  A riz o n a , b ecause  i t s  
p o p u la tio n s  a r e  u s u a l ly  h e ld  i n  check  by p re d a to r s  and p a r a s i t e s  
(B u tle r  1965 and 1967, S to n e r  and B u lte r  1965, and B u tle r  and Muramoto
1967) . Leaves o f  o k ra  grown n e a r  San S a lvado r a t  an e le v a t io n  o f  
a p p ro x im a te ly  915 m e te rs  were found to  be  in f e s te d  w ith  banded-w ing 
w h i te f ly  (Anonymous 196 8 ). I t  i s  f u r th e r  s ta t e d  t h a t  t h i s  s p e c ie s  had 
n o t been found f u r t h e r  so u th  th a n  M ore lo s, M exico, b e fo re  t h i s  c o l l e c ­
t i o n .  The b a n d e d - w in g  w h i te f ly  has p re v io u s ly  been  c o n s id e re d  o n ly  
a m inor p e s t  o f  tom atoes in  th e  Rio Grande V a lley  o f  Texas and i s  
found on c o t to n  a ls o  (B o lin g  and S c h u s te r  1969). D avis e t  a l .  (1970) 
r e p o r te d  t h a t  w h i t e f l i e s  f r e q u e n t ly  b u i ld  up damaging i n f e s t a t i o n s  on 
f a l l  snap  b ean s  in  the M is s is s ip p i  D e lta . The banded-w ing w h i te f ly  
i s  found on many p la n ts  i n  a d d i t io n  to  c o t to n  in  L o u is ia n a . Common 
h o s ts  in c lu d e  so y b ean s , to m a to e s , c o c k le b u r , teaw eed , m o rn in g g lo ry , 
g ia n t  ragw eed , h a i r y  in d ig o , and many o th e rs  (Clower e t  a l .  197 1 ).
N atu re  o f  dam age.- - D y s a r t  (1961) comments th a t  th e r e  a r e  many r e p o r ts  
in  th e  l i t e r a t u r e  o f  t h i s  w h i te f ly  s p e c ie s  fe e d in g  in  la r g e  numbers on 
th e  le a v e s  o f  e co n o m ica lly  im p o r ta n t p l a n t s .  U su a lly , how ever, th e  
o b se rv e r  i s  h e s i t a n t  to  g iv e  an a p p r a i s a l  o f  th e  a c tu a l  damage done by the 
fe e d in g  o f  th e s e  i n s e c t s .  H usain  and Trehan (1942) s t a t e d  t h a t  " th e  
damage done by  w h ite f  l i e s  in  g e n e ra l  i s  n o t  a p p re c ia b le ,  and y e t  th e  
a f t e r  e f f e c t s  o f  th e  a t t a c k  a r e  v e ry  s e r io u s " .
Damage to  c o t t o n : H usain  and Trehan (1933) r e p o r te d  t h a t  th e  norm al
i n f e s t a t i o n  o f  th e  w h i te f ly  s p e c ie s  B em isia g o ssy p ip e rd a  M. and L. 
i n t e r f e r e s  v e ry  l i t t l e  w ith  th e  v e g e ta t iv e  growth o f  th e  c o t to n  p l a n t ,  
b u t th e  developm ent o f  f l o r a l  buds i s  h in d e re d , and th e  sh ed d in g  
p e rc e n ta g e  in c r e a s e s .  S hedding , and in co m p le te  op en in g  o f  b o l l s  a re  
d i r e c t l y  p r o p o r t io n a l  to  th e  i n t e n s i t y  o f  a t t a c k .  From f u r th e r  
in v e s t ig a t i o n s  H usain  and Trehan (1942) re p o r te d  th e  n a tu r e  o f  damage
cau se d  by B. g o ssy p ip e rd a  M. and L. to  c o tto n  in  th e  P u n ja b , I n d ia ,  and 
have c i t e d  s e v e r a l  o th e r  r e f e re n c e s  re g a rd in g  th e  n a tu re  o f  damage done 
by o th e r  w h i te f ly  s p e c ie s  to  d i f f e r e n t  c ro p s . Van d e r Laan (1961b) and 
Mound (1965a) from Sudan G e z ira , E ast A fr ic a  r e p o r te d  th e  e f f e c t  o f  
w h i t e f ly  s p e c ie s ,  B em isia t a b a c i  (G enn .), on c o t to n  p l a n t s ,  b o l l s ,  
y i e ld  and l i n t  q u a l i t y ,  from s tu d ie s  conducted u n d e r cag ed  p la n t  
c o n d i t i o n s . Kramer (1966) r e p o r te d  from N icarag u a  t h a t  B^  t a b a c i  has 
been  a t t a c k in g  c o t to n  p la n ta t io n s  in  C e n tra l  A m erican c o u n t r ie s  w ith  
in c r e a s in g  s e v e r i t y  and c a u s in g  damage to  th e  c ro p .  B u t le r  (1953) and 
W erner (1956) r e p o r te d  t h a t  i n  A rizo n a , c o tto n  p la n t s  w ere  s tu n te d  by 
fe e d in g  o f  th e  banded-w ing w h i te f  l i e s  in  mid summer.
U n t i l  r e c e n t ly  th e  banded-w ing w h ite f ly  was n o t  c o n s id e re d  to  
b e  an economic p e s t  o f  c o t to n  in  L o u is ia n a . P r io r  to  th e  s tu d ie s  
r e p o r te d  i n  th i s  d i s s e r t a t i o n ,  no in fo rm atio n  was a v a i l a b l e  co n ce rn in g  
th e  e f f e c t  o f  h ig h  p o p u la t io n s  on c o tto n  p ro d u c tio n  i n  L o u is ia n a . 
C low er e t  a l .  (1971) r e p o r te d  t h a t  th e  banded-w ing w h i t e f ly  has 
p re s e n te d  an  in c r e a s in g ly  s e r io u s  problem  on c o t to n  by  re d u c in g  p la n t  
v i g o r ,  c a u s in g  p rem atu re  d e f o l i a t i o n ,  and a f f e c t in g  b o l l  developm en t, 
in  th e  u p p e r Red R iv e r V a lle y  o f  N orthw est L o u is ia n a , S ou thw est 
A rk an sas , and N o rth e a s t T exas. This w h ite f ly  s p e c ie s  was re p o r te d  to  
h ave  cau sed  a s o o ty  mold and p a r t i a l  d e f o l i a t i o n  o f c o t to n  in  
N o rth w est L o u is ia n a  in  1964-1968 (Anonymous 1969b, 1 9 7 0 a ) .
Damage to  o th e r  c r o p s : Hyche and A rthu r (1959) s t a t e  t h a t  heavy
i n f e s t a t i o n s  o f  c i t r u s  w h i t e f ly  low er p la n t  v i t a l i t y  and f lo w e r 
p ro d u c tio n  o f  g a rd e n ia . Zaumeyer and Thomas (1957) r e p o r te d  t h a t  th e  
banded-w ing  w h i te f ly  nymphs produce  p a le  g reen  to  y e llo w  sp o ts  on
bean  le a v e s  w hich may a t  tim es  be confused  w ith  symptoms o f  h a lo  
b l i g h t  o f  b e a n s . T. a b u t i lo n e a  causes l i g h t  i n ju r y  to  p la n t in g s  o f  
b r u s s e l s  s p r o u ts ,  and b rocco li in  Delaware (M il l i r o n  1 9 5 8 ). On tom ato 
c ro p  i n  th e  Rio Grande V a lle y , banded-w ing w h i t e f ly  nymphs w ere found 
on a l l  s ta g e s  o f  p la n t  g ro w th , and damage was n o te d  a s  s e v e re  c u r l in g  
o f  th e  le a v e s ,  and in  many in s ta n c e s  s e e d l in g  p l a n t s  w ere  k i l l e d  by 
la r g e  number o f  nymphs fe e d in g  on th e  p la n t s  (B o lin g  and S c h u s te r  1969). 
They f u r th e r  s t a t e d  t h a t  th e r e  w ere s i g n i f i c a n t  y i e l d  d i f f e r e n c e s  in  
check  and t r e a t e d  p l o t s .  D avis e t  a l .  (1970) r e p o r te d  t h a t  w h i t e f l i e s  
f r e q u e n t ly  b u i ld  up in  damaging numbers on f a l l  sn ap  beans in  
M is s i s s ip p i ,  and can  c a u se  c o n s id e ra b le  damage.
B io lo g y , l i f e  c y c le ,  h a b i t s  and se a so n a l h i s t o r y . — Under th e  s e v e r a l  
c o n d it io n s  en co u n te red  in  th e  la b o ra to ry , g re e n h o u se , and f i e l d ,  each  
g e n e r a t io n  o f  th e  banded-w ing w h ite f ly  r e q u ir e d  18-24  days d u rin g  
midsummer and each  o f  6 s ta g e s  la s te d  f o r  3 -4  days (H ild eb ran d  1959b). 
D y sa rt (1961) has done d e t a i l e d  s tu d ie s  o f  th e  b io lo g y ,  h a b i t s ,  
s e a s o n a l  h i s t o r y ,  l i f e  c y c le ,  e t c .  o f  th e  banded-w ing  w h i te f ly  and 
s t a t e d  t h a t  a t  80 F in  th e  la b o ra to ry ,  th e  egg s ta g e  l a s t s  f o r  5 d a y s , 
f i r s t  3 l a r v a l  i n s t a r s  f o r  6 d ay s , fo u r th  i n s t a r  to  a d u l t  em ergence 
ta k e s  a n o th e r  6 d a y s , and added th a t  t h i s  s p e c ie s  o v e r -w in te r s  in  th e  
p u p a l s ta g e  in  I l l i n o i s .  B u tle r  (1967) s tu d ie d  th e  developm ent o f  th e  
banded-w ing w h i te f ly  a t  d i f f e r e n t  te m p e ra tu re s  and r e p o r te d  t h a t  th e  
number o f  days r e q u ire d  to  com plete th e  egg and l a r v a l  developm ent 
v a r ie d  from  4 0 .7  a t  65 F to  16.7 days a t  95 F ; and t h a t  from th e  egg to  
th e  a d u l t  s ta g e  re q u ire d  4 7 .5  days a t  65 F and 2 0 .3  days a t  95 F .
L ig h t p la y s  an im p o r ta n t r o le  in  d e te rm in in g  th e  le n g th  o f  l i f e  
c y c le  in  w h i te f l i e s  as in d ic a te d  by Speyer (1 9 2 9 ), in  w hich  he
d em o n stra ted  "the in c u b a t io n  p e r io d  o f  g reen h o u se  w h i te f ly  eggs tak es  
n o t le s s  th an  8 days and may ex ten d  3 weeks i f  te m p e ra tu re s  a re  low, 
b u t ab sen ce  o f  s u n l ig h t  i s  th e  m ain f a c to r  in  p ro lo n g in g  t h i s  p e r io d ."
Sexual d im orphism . — S exual dim orphism  was r e p o r te d  by Roonwal (1936) 
in  D ia leu ro d es  d i s s i m i l i s  Q u a in t. He r e p o r te d  m ale  nymphs to  be more 
e lo n g a te  th a n  fe m a le s . F r u th i  and Samuel (1942) r e p o r te d  t h a t  s e x u a l 
dim orphism  e x i s t s  among th e  a d u l t s  and pupae o f  B em isia t a b a c i  (G enn .). 
The a d u l t  fem ale  d i f f e r s  from  th e  m ale  by h a v in g  a c o m p a ra tiv e ly  
s to u t e r  abdomen and lo n g e r  w in g s , and th e  pupa i s  b ig g e r  in  s i z e  th an  
t h a t  o f  th e  m a le . D y sa rt (1961) s t a t e s  t h a t  in  c a se  o f  th e  banded-w ing 
w h i te f ly ,  in v a r ia b ly  th e  l a r g e r  p u p a r ia  y ie ld e d  a d u l t  fem ales and th e  
s m a lle r  p u p a r ia  y ie ld e d  m a le s ; and th e r e  does n o t ap p ea r to  be a s iz e  
d i f f e r e n c e  due to  s ex  in  any o f  th e  f i r s t  3 l a r v a l  i n s t a r s .
N a tu ra l  enem ies -  p r e d a to r s ,  p a r a s i t e s  and p a th o g en ic  f u n g i . — Immature 
s ta g e s  o f  th e  banded-w ing w h i te f ly  a r e  a t ta c k e d  by th e  p re d a to r  
G eocoris  p a l le n s  S ta a l  (L andis e t  a l .  195 8 ). S p ec ies  o f  O r iu s , N a b is , 
G eocoris , C h rysopa, and C o le o m eg illa  have  been  re p o r te d  as p re d a c io u s  
on v a r io u s  s ta g e s  o f  th e  banded-w ing w h i t e f ly  (D y sart 1961). B u tle r  
(1965, 1967) r e p o r te d  t h a t  b o th  Spanogonicus nymphs and a d u l ts  fed  on th e  
eggs, l a r v a e ,  pupae, and a d u l t s  o f  t h i s  s p e c ie s  in  t e s t s  conducted  under 
p l a s t i c  cage  c o n d i t io n s .  Van den Bosch and Hagen (1966) s t a t e  t h a t  
s p e c ie s  o f  th e  g e n e ra  C hrysopa , G e o c o r is , and N abis have been  p re d a c io u s  
on s e v e r a l  i n s e c t  p e s ts  in  c o t to n  f i e l d s  o f  C a l i f o r n ia .  Green lacew ing  
became in c r e a s in g ly  im p o r ta n t in  c o t to n  f i e l d s  from  m idseason  o n . They 
a r e  r a t h e r  in d is c r im in a te  f e e d e r s ,  d e s tr o y in g  such  s o f t  bod ied  h o s ts  as 
s p id e r s ,  m i te s ,  bollw orm  la r v a e ,  a p h id s ,  and w h i t e f l i e s . D inkins e t  a l .
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(1970) l i s t e d  th e  s p e c ie s  o f  C hry so p a , G eoco ris  and N abis found in  t h e '  
c o t to n  f i e ld s  o f  M is s i s s ip p i .  E l-B ad ry  (1967) r e p o r te d  3 new sp e c ie s  
o f  P h y to s e iid  m ite s  p re y in g  on th e  c o t to n  w h i te f ly  Bem isia ta b a c i  in  
Sudan.
L a rv a l and p u p a l s t a g e s  o f  th e  banded-w ing w h i te f ly  a re  a t ta c k e d  
( p a r a s i t i z e d )  by s e v e r a l  s p e c ie s  o f  t i n y  hym enopterous w asps. The 
b io lo g y  o f  E retm ocerus h a ld em an i How. has been  d e s c r ib e d  by  Watson 
(1 9 1 5 ), and W atson and B erger (1 9 3 7 ). W atson and B erger (1937) and 
Watson (1926) s t a t e d  t h a t  t h i s  p a r a s i t e  a t t a c k s  l a r v a l  and pupal forms 
o f  T. a b u t i lo n e a . Garman and J e w e tt  (1922) s t a t e d  t h a t  E n c a rs ia  
p e r g a n d ie l la  How. o v ip o s i t s  i n  b o th  la rv a e  and pupae o f  th e  banded-w ing 
w h i te f ly .  Compere (1936) has g iv e n  th e  l i s t  o f  o th e r  h o s t  in s e c ts  
p a r a s i t i z e d  by E re tm ocerus h a ld em an i b e s id e s  T. a b u t i lo n e a . A sy n o p tic  
c a ta lo g  o f  Hym enoptera o f  A m erica, N orth  o f  Mexico" (Peck 1963), g ives 
so u rc e s  o f  l i t e r a t u r e  f o r  th e  im p o r ta n t g e n e ra  E retm ocerus and E n c a rs ia  
w hich a re  p a r a s i t i c  on th e  banded-w ing  w h i t e f ly .  L andis e t  a l .  (1958) 
re p o r te d  t h a t  l a r v a l  and p u p a l s ta g e s  o f  th e  banded-w ing w h i te f ly  a re  
a t ta c k e d  by th e  p a r a s i t e ,  E n c a rs ia  c o q u i l l e t t i . S to n e r  and B u lte r
(1 9 6 5 ), and B u tle r  (1967) r e p o r te d  th a t  E n c a rs ia  lu te a  (M asi) a t ta c k s  
and p a r a s i t i z e s  l a r v a l  and p u p a l s ta g e s  o f  th e  banded-w ing w h i te f ly .  
S to n e r  and B u t l e r (1965) n o te d  t h a t  in  c a se  o f  E. l u t e a , in  a l l  
p r o b a b i l i t y ,  m o s tly  fem a le  p a r a s i t e s  i s s u e  from  th e  w h i t e f l i e s  T. 
a b u t i lo n e a  (H a ld .) ,  and T . v a p o ra r io ru m  (W estw .); b u t o n ly  m ales 
emerge from le p id o p te ro u s  e g g s . F iv e  s p e c ie s  o f  hym enopterous 
p a r a s i t e s  w ere r e p o r te d  by D y sa rt (1961 and 1966) as p u p a l p a r a s i t e s  
o f  th e  banded-w ing w h i te f ly .  They w ere r e a re d  a t  U rbana, I l l i n o i s  
from  T. a b u t i lo n e a  p u p ae . F iv e  s p e c ie s  c o l l e c te d  w ere E n c a rs ia
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q u a in ta n c e l  How., E. p e r g a n d ie l l a  How., E. c o q u l l l e t t l  How.,
E retm ocerus haldem ani How., and  Amitus a le u ro d ln u s  H ald . P a ra s it is m  
o f  th e  banded-w ing w h i t e f ly  by th e s e  s p e c ie s  reach ed  as h ig h  as 44% 
in  August 1958. G e r l in g  (1966 a ,  b ) r e p o r te d  t h a t  E n c a rs ia  c o q u i l l e t t i  
How., and E retm ocerus c a l i f o r n i c u s  How. a r e  l a r v a l  p a r a s i t e s  o f  T. 
a b u t i lo n e a , r e s p e c t iv e ly .  E retm ocerus haldem ani How., E n c a rs ia  
fo rm o sa -G ah., E. m e r i t o r i a  G ah ., E . c o q u i l l e t t i  How., an u n id e n t i f ie d  
E n c a rs ia  s p . ,  and fem a les  o f  a  s p e c ie s  o f  P r o s p a l t e l l a  were re p o r te d  as 
p a r a s i t e s  o f  th e  banded-w ing  w h i t e f ly  i n  S o u th ern  C a l i f o r n ia  on c o tto n  
(G e rlin g  1967). In  s tu d i e s  o f  p a r a s i t i z a t i o n  (Oatman 1970) concluded  
t h a t  8 s p e c ie s  o f  p a r a s i t e s  in  3 f a m i l ie s  o f  Hymenoptera were 
p a r a s i t i z i n g  th e  im m ature s ta g e s  o f  w h i t e f l i e s .
T h ird  i n s t a r  mynphs and pupae o f  B em isia  g o ssy p ip e rd a  M. and L. 
have been found p a r a s i t i z e d  by C h a lc id  p a r a s i t e s .  L arvae  o f  a lacew ing  
f l y  (Chrysopa s p . )  and o f  a  c o c c in e l l i d  b e e t l e  (Brumus) have been found 
fe e d in g  on th e  a d u l t s  o f  th e  w h i te f ly  and a ls o  th e  number o f  a d u lts  
k i l l e d  by an im m ature Brumus o r  C hrysopa s p . f a r  exceeds th a t  w hich i s  
a c tu a l ly  re q u ire d  f o r  i t s  f e e d in g . These n a tu r a l  enem ies, how ever, 
do n o t a f fo rd  any s a t i s f a c t o r y  c o n t r o l  (H usain and Trehan 1940).
D y sart (1961) r e p o r te d  s e v e r a l  fu n g i a s s o c ia te d  w ith  th e  
banded-w ing w h i t e f ly ,  b u t  t h e i r  r e l a t i o n s h ip  to  th e  p u p a r ia  and a d u l t s  
o f  th e  w h i te f ly  i s  o f  a  s a p r o p h y t ic  n a tu r e .  In  l i t e r a t u r e  o n ly  one 
r e p o r t  co u ld  be found i n  w hich  a fungus a t ta c k in g  T. a b u t i lo n e a  was 
i d e n t i f i e d  by name. M o r r i l l  and Back (1912) found a  ran k  growth o f  
A sch e rso n ia  a le y r o d is  Webber on th e  banded-w ing w h i te f ly  a t  O rlando , 
F lo r id a .  This s o - c a l l e d  " re d  a s c h e rs o n ia "  i s  p a r a s i t i c  on w h i te f l i e s  
in  th e  c i t r u s  grow ing a r e a s  o f  F lo r id a .
Harmful e f f e c t s  o f  p e s t i c id e s  on p a r a s i t e s  and p r e d a to r s .--M any w orkers 
have re p o r te d  d e le t e r io u s  e f f e c t s  o f  p e s t i c id e s  on p a r a s i t i e s  and 
p re d a to r s  a s s o c ia te d  w ith  p e s ts  o f  f i e l d  c ro p s , f lo w er p la n t s  and f r u i t  
t r e e s .  Newsom (1967) w ro te  an a r t i c l e  on th e  consequences o f  i n s e c t i ­
c id e  use  on n o n - ta r g e t  o rg an ism s. I t  has been s t a t e d  th a t  p e s t i c i d e  
d e s t r u c t io n  o f  b e n e f i c i a l  p a r a s i t e s  and p re d a to rs  t h a t  n a t u r a l l y  h o ld  
p e s t  p o p u la t io n s  i n  check  i s  o f te n  an im p o rtan t f a c to r  in  r e s u rg e n c e  
(Anonymous 19 7 0 b ). Newsom and Sm ith (1949), and Ahmed e t  a l .  (1954a) 
r e p o r te d  t h a t  b e n e f i c i a l  p re d a to ry  i n s e c t  s p e c ie s  o f  C o c c in e l l id a e ,  
S y rp h id ae , G e o c o r is , O r iu s , e t c .  in  c o t to n  f i e l d s  a r e  b a d ly  damaged by 
th e  use  o f  some common i n s e c t i c i d e s .  Newcomer e t  a l .  (1 9 4 6 ), Hough 
(1946), M ich e lb a ch e r e t  a l .  (1946), R ings and Weaver (1 9 4 8 ), and Hanna 
e t  a l .  (1952) r e p o r te d  t h a t  u se  o f  c h lo r in a te d  hyd ro carb o n  compounds 
has i n t e r f e r e d  w ith  th e  n a tu r a l  b a la n c e  e x i s t in g  betw een p l a n t  p e s ts  
and t h e i r  n a t u r a l  enem ies . G aines (1954, 1955) s t a t e d  t h a t  a f t e r  the 2nd 
to  4 th  a p p l i c a t i o n  o f  in s e c t i c id e s  had  been  made on c o t to n  i n  th e  
r e g u la r  b o l l  w e e v il p o iso n in g  p rogram , b e n e f i c i a l  in s e c t s  and s p id e r  
p o p u la t io n s  w ere  p r a c t i c a l l y  e l im in a te d  in  a l l  f i e l d s .  Van den Bosch 
e t  a l .  (1956) found t h a t  i n s e c t i c i d e s  t e s t e d  f o r  e f f e c t s  on O r io u s , 
G e o c o ris , N a b is , C hrysopa, and H ippodam ia f e l l  i n to  3 g roups a c c o rd in g  
to  t o x i c i t y :  (1) h ig h ly  to x ic :  p a ra th io n  and toxaphene  +  DDT
c o m b in a tio n s , (2) m o d e ra te ly  to x ic :  tox ap h en e , e n d r in , and DDT,
and (3) l im i te d  t o x i c i t y :  dem eton. P o p u la tio n s  o f  p r e d a to r s ,
p a r t i c u l a r l y  b e lo n g in g  to  th e  o rd e r  H em ip te ra , in  c o t to n  f i e l d s  may 
be red u ced  by  a p p l ic a t io n s  o f  sy s te m ic  i n s e c t i c i d e s ;  how ever, s o i l  
t re a tm e n ts  w ith  Temik® had l i t t l e  e f f e c t  on th e  t o t a l  number o f  
hym enopterous i n s e c t s  and on th e  f a m i l ie s  B racon idae  and Ichnum onidae
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(Ridgway e t  a l .  196 7 ). They f u r t h e r  s t a t e d  t h a t  r e s u l t s  o f  la b o ra to ry  
s tu d ie s  in d ic a te d  n e i th e r  s o i l  a p p l ic a t io n s  o f  Tem ik®  n o r stem  
a p p l ic a t io n s  o f  A zo d rin ®  a f f e c te d  Chrysopa l a r v a e .  L in g ren  and 
Ridgway (1967) t e s t e d  d ic ro to p h o s , dem eton, m e th y l p a r a th io n ,  
phospham idon, and t r i c h l o r f o n  fo r  t o x i c i t y  to  C hrysopa c a rn e a  
S te p h e n s , H ippodam ia convergens G uerin  M e n e v ille , G eo co ris  p u n c tip e s  
(Say) N abis a m e ric o fe ru s  C aryon, and O rius i n s id io s u s  (S a y ) .
Phosphamidon was 6 8 -  t o  759- fo ld  le s s  to x ic  to  £ .  c a r n e a ,  and 2- to  
62- f o ld  l e s s  to x ic  to  H. convergens th an  any o f  th e  o th e r  i n s e c t i c i d e s .  
G. p u n c t ip e s , N. a m e r ic o fe ru s  and in s id io s u s  w ere  a d v e rs e ly  
a f f e c t e d  by a l l  i n s e c t i c i d e s .  F a lco n  e t  a l .  (1968) r e p o r te d  t h a t  
p r e d a to r  abundance was s e v e re ly  reduced  in  c o t to n  f i e l d s  t r e a t e d  w ith  
to x a p h en e , m a la th io n , and d ic ro to p h o s .
Speyer and P a r r  (1947) and Anonymous (1948) r e p o r te d  t h a t  th e  
u s e  o f  DDT and o th e r  o rg a n ic  i n s e c t i c id e s  was r e s p o n s ib le  f o r  th e  
d e c l in e  o f  E n c a rsa i  form osa Gah. which a c ts  as a  b i o l o g i c a l  c o n t r o l  
a g e n t o f  T. v ap o ra rio ru m  Westw. Joyce (1955) s t a t e d  t h a t  DDT k i l l s  
n a t u r a l  enem ies o f  th e  w h i te f ly ,  B. ta b a c i  (G e n n .) , e s p e c i a l l y  th e  
l a r v a l  hym enopterous p a r a s i t e ,  E retm ocerus d i v e r s i c i l i a t u s  S i lv .  
(A p h e lin ld a e ) . Van d e r  Laan (1961a) r e p o r te d  t h a t  Norman and La C ro ix
(1955) found s i g n i f i c a n t  and im p o rtan t d e c l in e s  i n  th e  number o f  
p a r a s i t i z e d  pupae fo llo w ed  DDT sp ra y in g  on c o t to n .  G e r lin g  (1967) 
re p o r te d  t h a t  t re a tm e n ts  w ith  b o th  t r i c h l o r f o n  and a  co m b in a tio n  o f 
m eth y l p a ra th io n  and e n d r in  to  c o t to n  i n  S o u th  C a l i f o r n i a  g r e a t ly  
red u ced  th e  a d u l t  p o p u la tio n s  o f  W h ite f l ie s  and  p a r a s i t e s .  R eduction  
cau sed  by m e th y l p a ra th io n  and e n d rin  was m ore d r a s t i c  th an  t r i c h l o r f o n .  
McClanahan (1970) recommended o x y th lo q u in o x  (M o re s tan ® ) f o r  c o n t r o l
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o f  T. v ap o ra rio ru m  s in c e  i t  was n o t to x ic  to  th e  c h a lc ld  p a r a s i t e ,  
E n c a rs ia  form osa Gah. Clower e t  a l .  (1971) have s t a t e d  th e  im p o rtan ce  
o f  p re d a to r s  and p a r a s i t e s  in  h o ld in g  th e  banded-w ing w h i te f ly  
p o p u la tio n s  in  ch eck  u n t i l  i n s e c t i c i d e  a p p l ic a t io n s  a re  i n i t i a t e d  f o r  
c o n tro l  o f  o th e r  p e s ts  such as b o l l  w e e v ils  and bollw orm s. Once 
i n s e c t i c id e  tre a tm e n t i s  a p p lie d , th e s e  n a tu r a l  b io lo g ic a l  c o n tr o l  
fo rc e s  a re  n u l l i f i e d  and th e  w h i te f ly  p o p u la t io n s  b eg in  to  in c re a s e  
r a p id ly .
Many m inor o r  in c o n se q u e n tia l  i n s e c t  p e s ts  have  been  known to  
develop  in to  m a jo r problem s as a r e s u l t  o f  i n s e c t i c i d e  tre a tm e n ts  made 
to  c o n t r o l  o th e r  i n s e c t s .  I t  has b e e n  r e p o r te d  (Anonymous 1970b), 
th a t  th e  re d -b an d ed  l e a f  r o l l e r ,  A rg y ro ta e n ia  v e lu t in a n a  (W alker), 
in c re a s e d  i n  im p o rtan ce  on ap p le  i n  O n ta r io , C anada, from 1929-1956, 
from an in s e c t  o f  c a s u a l  o f  even r a r e  o c c u r re n c e  to  one o f th e  m ost 
s e r io u s  p e s ts  w ith  which f r u i t  g row ers had  to  c o n ten d . The m ajor 
f a c to r  in v o lv e d  i n  t h i s  c ase  was th e  d e s t r u c t i o n  o f  p a r a s i t e s  and 
p re d a to rs  by u se  o f  w ide-spec trum  i n s e c t i c i d e s .  A nother example o f  
h a rm fu l e f f e c t s  o f  in s e c t ic id e s  on b e n e f i c i a l  i n s e c t s ,  and in s e c t  
r e s i s t a n c e  to  in s e c t i c id e s  i s  in  the  Canebe V a lle y  o f Peru  (Anonymous 
1970b), w here co m p le te  r e l ia n c e  h ad  b een  p la c e d  fo r  s e v e r a l  y e a rs  on 
th e  a p p l ic a t io n s  o f  la rg e  amounts o f  b ro a d -sp e c tru m  in s e c t i c id e s  to  
c o n t r o l  key p e s ts  o f  c o tto n . In  d o in g  s o ,  th e  s i t u a t i o n  cu lm in a ted  
in  e le v a t io n  o f  s e v e r a l  m inor o r  n o n - im p o r ta n t in s e c t  s p e c ie s  to  th e  
s t a t u s  o f  im p o r ta n t p e s ts .
Joyce  (1955, 1959) and Jo y ce  and R o b erts  (1959) m entioned  t h a t  
DDT s p ra y s ,  a f t e r  an  i n i t i a l  b u t l im i t e d  r e d u c t io n ,  gave r i s e  to  an 
in c re a s e d  r a t e  o f  b re e d in g  o f th e  w h i t e f ly ,  IJ. t a b a c i , on c o t to n  in
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Sudan G e z ira . Even th e  d e c l in e  o f  th e  norm al p o p u la tio n  in  th e  l a t e r  
p a r t  o f  th e  se a so n , w hich i s  a norm al phenomenon, appeared  to  be 
d e lay ed  fo r 4 -6  weeks by DDT s p ra y .  Van d e r  Laan (1961a) e x p la in ed  th e  
re a so n s  o f  re su rg e n c e  o f  B. ta b a c i  on c o t to n  a f t e r  DDT tre a tm e n t has 
been  a p p l ie d .  He s t a t e d  t h a t  " p h y s io lo g ic a l  changes in  th e  p l a n t ,  
f a v o ra b le  to  i n s e c t s ,  c a u s in g  a d e c re a s in g  n a tu r a l  m o r ta l i ty  o f  th e  
in s e c t  p o p u la tio n  d u rin g  th e  egg s ta g e  may acco u n t f o r  t h i s  s t im u la t iv e  
e f f e c t  which i s  e x c lu s iv e  f o r  DDT o r  i t s  fo rm u la t io n " . P earson  (1958) 
has r e p o r te d  th e  s t im u la t iv e  e f f e c t  o f  DDT tre a tm e n ts  on w h i te f ly  
s p e c ie s ,  B. t a b a c i , w hich a p p e a r  v e ry  soon a f t e r  th e  f i r s t  t r e a tm e n t .
A r e l a t i o n  e x i s t s  betw een th e  grow th s t im u la t io n  o f  th e  c o t to n  p la n ts  
and th e  s t im u la t io n  o f  w h i t e f ly  p o p u la t io n ,  b o th  o c c u r r in g  a f t e r  
t re a tm e n t w ith  low DDT c o n c e n t r a t io n s .
C o n tro l m e a su re s .- - C o n t r o l  o f  th e  banded-w ing w h i te f ly  has n o t been 
e x te n s iv e ly  in v e s t ig a te d  b e ca u se  t h i s  in s e c t  was found in  low num bers, 
w ith  no ev id en ce  o f  any a d v e rs e  e f f e c t  on y ie ld  o f  c o t to n .  L i t e r a tu r e  
on th e  c o n t r o l  o f  o th e r  w h i t e f ly  s p e c ie s ,  and w h a tev e r sc a n ty  in fo rm a­
t i o n  was re p o r te d  in  r e l a t i o n  to  th e  banded-w ing w h i te f ly  c o n t r o l  was 
used as  a g u id e  in  t h i s  i n v e s t i g a t i o n .
Ivy  e t  a l .  (1950) r e p o r te d  t h a t  T. a b u t i lo n e a  in c re a s e d  on 
sch rad a n  t r e a te d  c o t to n  p la n t s  in  th e  g reen h o u se . Reynolds e t  a l .
(1953) a p p lie d  sch rad an  s p ra y s  to  th e  p o in t  o f  ru n - o f f  on c o t to n ,  b u t 
d id  n o t g e t re d u c tio n  in  th e  number o f  la rv a e  o f  T. a b u t i lo n e a .
Reynolds e t  a l .  (1957) t e s t e d  s e v e r a l  compounds as seed  tre a tm e n t on 
c o t to n .  Thimet showed p ro m ise  a g a in s t  T. a b u t i lo n e a , a t  0 .5  and 1 lb  
p e r  25 lb  o f  seed  c o t to n .  B a r io la  e t  a l .  (1967) r e p o r te d  t h a t  stem  and 
s o i l  a p p l ic a t io n s  o f  T em ik® , and stem  a p p l ic a t io n s  o f  A zo d rin ®  gave
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good c o n t r o l  o f  A phis g o s s y p i i  (G lo v .) j  T etranychus sp p . and 
T r ia le u ro d e s  sp p . From T ex as, B oling  and S c h u s te r  (1969) r e p o r te d  
t h a t  e n d o su lfa n  showed p rom ise  in  c o n t r o l l in g  th e  banded-w ing w h i te f ly  
on tom ato es  a t  th e  d ose  o f  0 .5  to  1 lb  p e r  a c r e .  Davis e t  a l .  (1970) 
re p o r te d  t h a t .w h i t e f l y  p o p u la tio n s  i n  M is s is s ip p i  on f a l l  snap  beans 
co u ld  be e f f e c t i v e l y  c o n t r o l le d  by d im e th o a te , methomyl, m evinphos, 
d ia z in o n , and m eth y l p a r a th lo n .
D a stu r e t  a l .  (1960) have c i t e d  many o th e r  r e f e r e n c e s  i n  th e  
monograph — "C o tto n  in  In d ia "  and have  su g g es ted  some ch em ica ls  f o r  
th e  c o n t r o l  o f  _B. ta b a c i  on c o t to n ;  b u t th e y  su g g es te d  th e  use  o f  
in d ig en o u s  n a t u r a l  enem ies to  c o n t r o l  th e s e  w h i t e f l i e s . In  f i e l d  
t e s t s  co n d u cted  in  Sudan on B. t a b a c i  i n f e s t i n g  c o t to n ,  D e ln av ® , 
d e ln av -X , and toxaphene gave th e  b e s t  r e s u l t s ,  w h ile  DDT cau sed  
re s u rg e n c e  (Van d e r  Laan 1961b). N eisw ander (1964) c o n s id e re d  
e n d o su lfa n  p a r t i c u l a r l y  e f f e c t i v e  in  k i l l i n g  g reenhouse  w h i te f ly  a d u l t s ,  
nymphs, and pupae and r e p o r te d  t h a t  th e  r e s id u a l  a c t i v i t y  a g a in s t  
nymphs h a tc h in g  from  eggs c o n tin u e d  f o r  10 d a y s . In  1965 and 1966 
sp rays, o f  e n d o su lfa n  (T h io d an ® ) a t  0 .1  to  0.2% gave 99 .8  and 99.74% 
m o r t a l i t y ,  r e s p e c t iv e ly ,  o f  th e  g reenhouse  w h i te f ly  la rv a e  in  B u lg a ria  
on beans a f t e r  20 d a y s ; w h ile  on tom atoes en d o su lfan  a t  0.1% gave 99.8% 
m o r t a l i t y  o f  la rv a e  o f  2nd and 3rd  i n s t a r s  33 days a f t e r  t re a tm e n t 
(K h ris to v a  1 9 6 7 ). B arek e t and B r ito  (1968) in  El S a lv ad o r recommended 
e n d o su lfa n  (T hionex o th io d a n )  35% EC a t  th e  r a t e  o f  1 .5  l i t e r s  p e r  
manzana (1 .7 4  a c r e )  m ixed in  10 g a l o f  w a te r  fo r  c o n t r o l  o f  B. ta b a c i  
on c o t to n .  M cClanahan (1970) s t a t e s  t h a t  g reenhouse  w h i te f ly  a d u l ts  
w ere s u s c e p t ib le  to  n a le d  and p a ra th io n  v a p o rs . From th e  s tu d ie s  
co n d u cted  under g reen h o u se  c o n d it io n s  on g reenhouse  w h i t e f ly ,  Smith
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e t  a l .  (1970) r e p o r te d  t h a t  a ld ic a r b  was e f f e c t iv e  as a sy s te m ic  
compound and th a t  sp ray s  o f  p a r a th io n ,  G u th ion®  and m onocrotophos 
gave h ig h e r  k i l l  and had lo n g e r r e s id u a l  e f f e c t  th an  a e ro s o ls  . Hyche 
and A rth u r  (1959) sc ree n ed  sy s te m ic  in s e c t i c id e s  on g a rd e n ia  f o r  c i t r u s  
w h i te f ly  c o n t r o l ,  and found th a t  s c h ra d a n , m a la th io n , p a r a th io n ,  and 
i s o l a n ,  as f o l i a g e  sp ray s  w ere le s s  e f f e c t i v e  th an  dem eton, Am.
Cyanamid 12008, 12009, and D e ln av ® .
H ost p l a n t  r e s i s t a n c e . - - V a r i e t a l  r e s i s t a n c e  to  w h ite f ly  s p e c ie s  on 
c o tto n , was r e p o r te d  by K h a lifa  and E l-K h id ir  (1965), B u tle r  and 
Muramoto (1 9 6 7 ), and Mound (1965b).
R e s is ta n c e  o f  W h ite fly  s p e c ie s  to  i n s e c t i c i d e s . —In te n s iv e  l i t e r a t u r e  
rev iew  showed no c a se  o f  p roven  r e s i s t a n c e  to  any in s e c t i c id e s  by any 
w h i t e f ly  s p e c ie s  (A le y ro d id a e ) . A lthough  s e v e ra l  w orkers have  re p o r te d  
from  f i e l d  o b s e rv a tio n s  th e  a p p a re n t developm ent o f  r e s i s t a n c e  to  some 
i n s e c t i c i d e s ,  no d o s a g e -m o r ta l i ty  r e l a t i o n s h ip  was e s t a b l i s h e d  o r  
o th e r  s u i t a b l e  te c h n iq u e  u t i l i z e d  w hich would prove th e  developm ent o f  
r e s i s t a n c e .  J .  C. L ipes (p e rso n a l com m unication) re p o r te d  t h a t  th e  
i n s e c t i c i d e s  t h a t  w ere b e in g  used  i n  Honduras c o tto n  f i e l d s  w ere 
a p p a r e n t ly  k i l l i n g  m ost l i f e  in  th e  f i e l d  ex cep t "Mosca b la n c a " . Kramer
(1966) a t t r i b u t e s  th e  re a so n  f o r  s p re a d  o f  J3. ta b a c i  in  C e n t r a l  America 
to  th e  in c r e a s in g  to le r a n c e  o f t h a t  s p e c ie s  to  commonly used  i n s e c t i ­
c id e s .  B o lin g  and S c h u s te r  (1969) r e p o r te d  banded-w ing w h i te f ly  
p o p u la t io n s  d u rin g  J u ly  and August in  c o t to n  f i e ld s  o f  th e  Rio Grande 
V a lle y  o f  Texas fo llo w in g  p e r io d ic  sp ra y in g  w ith  m ethy l p a ra th io n  f o r  
i n s e c t  c o n t r o l .  T his would in d ic a te  t h a t  th e  banded-w ing w h i te f ly  
p o p u la t io n s  in  th a t  re g io n  a re  n o t s u s c e p t ib le  to  c o n t r o l  w ith  m ethy l
p a r a th io n .  Sm ith e t  a l .  (1970) r e p o r te d  t h a t  e n d o su lfa n  w hich had 
p re v io u s ly  g iv e n  good c o n tr o l  o f  T. v ap o ra rio ru m  nymphs in  g reenhouses 
was r e l a t i v e l y  i n e f f e c t i v e .  McClanahan (1970) re p o r te d  t h a t  g reenhouse  
w h i te f ly  a d u l ts  w ere t o l e r a n t  to  a l l  m a te r ia ls  a p p lie d  as c o n ta c t  
sp ra y s  o f  e n d o su lfa n , m evinphos, and o x y th io q u in o x  (M o re s ta n ® ), b u t 
was s u s c e p t ib le  to  n a le d  and p a ra th io n  v a p o rs . Clow er e t  a l .  (1971) 
r e p o r te d  t h a t  th e  banded-w ing w h i te f ly  p o p u la tio n s  on c o t to n  in  th e  
upper N o rth w est p a r t  o f  Red R iv e r V a lle y  a re a  h as  been  found to  have 
dev e lo p ed  81-100 fo ld  r e s i s t a n c e  to  m ethy l p a ra th io n  com pared to  
Baton Rouge p o p u la tio n s  o f  th e  same s p e c ie s .
MATERIALS AND METHODS
L ife  h i s t o r y ,  b io a ssa y  and i n s e c t i c i d e  r e s i s t a n c e  s tu d ie s  w ere 
co n d u cted  a t  Baton Rouge, L o u is ia n a , u n d e r l a b o r a to r y  c o n d it io n s  (approx­
im a te  te m p e ra tu re  ran g e  82-94 F and a 24 h r  l i g h t  p e r io d  c o n s i s t in g  o f  
a m ix tu re  o f  n a tu r a l  and f lu o r e s c e n t  l i g h t  d u r in g  day tim e and o n ly  
f lu o r e s c e n t  l i g h t  d u rin g  n ig h t  tim e ) u n le s s  s p e c i f i e d  o th e rw is e .
S tu d ie s  and o b s e rv a tio n s  w ere  co n d u c ted  under f i e l d  c o n d it io n s  
on: ( 1) l i f e  c y c le ,  (2 ) p o p u la tio n  f l u c t u a t i o n s  d u r in g  th e  c o t to n
grow ing s e a s o n , (3) h o s t  p l a n t s ,  (4) s e a s o n a l  h o s t  p la n t  s u c c e s s io n  
and w in te r  s u r v iv a l ,  (5) p a r a s i t e s ,  (6 ) p r e d a to r s ,  (7) entomophagous 
fu n g i ,  (8 ) s c re e n in g  o f  v a r io u s  i n s e c t i c i d e s  f o r  c o n t r o l ,  and (9) 
n a tu r e  o f  damage and e f f e c t  on c o t to n  y i e l d .  Much o f  t h i s  re s e a rc h  
was co nducted  in  th e  upper Red R iv e r V a lle y  a r e a  o f  N orthw est 
L o u is ia n a , w here t h i s  in s e c t  h as  become a  s e r io u s  t h r e a t  to  c o t to n  
p ro d u c tio n . C e r ta in  a sp e c ts  w ere s tu d ie d  on a s ta te w id e  b a s i s .
The s t a t e  o f  L o u is ian a  was a r b i t r a r i l y  d iv id e d  in to  3 m ajo r 
a re a s  on th e  b a s is  o f  c rop  and i n s e c t - p e s t  management p r a c t ic e s  as 
fo llo w s : (1) Upper Red R iver V a lley  a re a  o f  N orthw est L o u is ia n a . For
c o n v en ie n c e , t h i s  a re a  i s  o f te n  r e f e r r e d  to  in  t h i s  d i s s e r t a t i o n  as 
th e  " S h re v e p o rt a re a "  and i t  r e p r e s e n ts  th e  a re a  o f  th e  s t a t e  in  w hich 
th e  banded-w ing w h i te f ly  problem  on c o t to n  i s  th e  m ost s e r io u s .  I t  i s  
a ls o  th e  a re a  o f  L o u is ia n a  t h a t  h i s t o r i c a l l y  has h'ad th e  g r e a te r  
H e l io th is  p rob lem  and c o n se q u e n tly  g r e a t e r  u sage  o f i n s e c t i c i d e s .
C o tto n  i s  a m ajo r c rop  and in s e c t  p o p u la t io n s  have been  under heavy 
s e l e c t i o n  p re s s u re  by in s e c t i c id e s  such  as  m eth y l p a ra th io n ,  to x ap h en e ,
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and DDT f o r  many y e a r s .  (2) The M is s i s s ip p i  R iver a l l u v i a l  flo o d  
p la in  f r e q u e n t ly  r e f e r r e d  to  as th e  " S t .  Jo sep h "  a re a  s in c e  t h i s  town 
se rv e d  as a fo c a l  p o in t fo r  r e s e a r c h  a c t i v i t i e s  in  t h i s  re g io n . C o tto n  
i s  a m ajo r c ro p  b u t th e  H e l io th is  p ro b lem  i s  n o t  as g r e a t  as in  th e  
Red R iv er V a lley  and i n s e c t i c i d e  re q u ire m e n ts  have been somewhat lo w er. 
W h ite f l ie s  have n o t been an econom ic p rob lem  to  d a te .  (3) S ou thern  
L o u is ia n a , where so y b ean s, s u g a rc a n e , and p a s tu r e  lands a r e  th e  m ajo r 
c ro p s , a n d  where m ethyl p a ra th io n  and  o th e r  i n s e c t i c i d e  u sage  i s  v e ry  
l im i t e d .  Baton Rouge se rv ed  as  a f o c a l  p o in t  f o r  a c t i v i t i e s  in  t h i s  
a r e a .
R earin g  o f  t e s t  i n s e c t s . —G reenhouse c o lo n ie s  o f  " S h re v e p o rt"  and 
"B aton Rouge" w h ite f ly  p o p u la tio n s  w ere  e s ta b l i s h e d  and m a in ta in ed  
s e p a r a te ly ,  in  two w a lk - in  ty p e  c a g e s .  These w ere 8 x 6 x 6 f t  in  
le n g th ,  w id th , and h e ig h t ,  r e s p e c t i v e l y ,  c o n s tr u c te d  in  one s e c t io n  o f  
a g la s s  g re en h o u se . These cag es  w ere  c o n s tr u c te d  o f  2 x 2 in  wood 
fram in g , covered  w ith  50 mesh p l a s t i c  s c r e e n  (Chicopee Chem ical C o ., 
C o rn e l ia ,  G a .) .  Each cage was p ro v id e d  w ith  a door on th e  r i g h t  
hand s id e  o f  th e  6 f t  f r o n ta g e .  The door was 5% x 2 f t  in  h e ig h t  and 
w id th , f ix e d  on 2 in  b ra s s  h in g e s  to  open o u ts id e .
In  th e  w e ll  c u l t iv a te d  s o i l  u n d e r th e  c a g e s , food p la n ts  l i k e  
c o t to n ,  tom ato , S id a , V erbena, S o nchus, A s t e r , e t c .  w ere  grown. The 
i n i t i a l  c u l tu r e  o f  th e  w h i te f ly  p o p u la t io n s  was c o l l e c te d  from th e  
d e s i r e d  a re a  as a random c o l l e c t i o n  o f  d i f f e r e n t  s ta g e s  in c lu d in g  eg g s, 
im m atures and a d u l t s .  These w ere in tro d u c e d  u s u a l ly  on l i v in g  p la n ts  
in to  r e s p e c t iv e  cages fo r  e s ta b l i s h m e n t .  As f a r  as p o s s ib le  c a re  was 
ta k e n  n o t to  a llo w  th e  e n tra n c e  and e s ta b lis h m e n t o f  any p a r a s i t e s  and 
p re d a to r s  in  th e  c ag e s . The c o lo n ie s  w ere p ro v id ed  w ith  f r e s h  h o s t
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m a te r ia l  as needed by t r a n s p la n t in g  c le a n ,  n o n - ln f e s te d  s e e d l in g s  o f 
s u i t a b l e  h o s t s .  S p id e r m ite s  w ere  k e p t  under f a i r  c o n t r o l  by sp ra y in g  
0.1% su sp e n s io n  o f  D essin®  50 WP (Union C arb id e) as r e q u ir e d .  The 
p o p u la tio n s  m a in ta in ed  were u t i l i z e d  to  i n f e s t  c o tto n  s e e d lin g s  w ith  
eggs o f  a known age f o r  l i f e  c y c le  s t u d i e s ,  r e s i s t a n c e ,  and in s e c t i c id e  
s c re e n in g  t e s t s  th ro u g h o u t th e  y e a r .
Growing and in f e s t i n g  c o tto n  s e e d l i n g s . - - I n  s ta n d a rd  g reenhouses 
( te m p e ra tu re  range betw een 75-100  F) c o t to n  s e e d lin g s  o f  v a r i e t y  
S to n e v i l le  213 w ere grown in  s ty ro fo a m  cups o f  6 oz c a p a c i ty  i n  a 2:1 
m ix tu re  o f  s t e r i l i z e d  c la y  s o i l ,  and p e a t  m oss. Each cup was p ro v id ed  
w ith  3 -4  h o le s  a t  th e  b o tto n  f o r  d ra in a g e .  T hree to  4 c o t to n  seeds 
w ere p la n te d  p e r cup and w a te re d  as  n e c e s s a ry .  These cups were p laced  
i n  m e ta l f l a t s  each  21% x 15% x 3% i n  c a p a c i ty  c ap a b le  o f  h o ld in g  35 
cups e ac h . The t r a y s  were th e n  c o v e red  w ith  50 mesh p l a s t i c  s c re e n  
c a g e s , 36 x  26 x 24 i n ,  accom odating  two o f  th e  t r a y s  to  keep th e  
s e e d l in g s  f r e e  from any w h i te f ly  c o n ta m in a tio n . T w en ty -four to  30 
days a f t e r  p la n t in g ,  s e e d lin g s  .w ith  2 -3  t r u e  le a v e s  w ere read y  fo r  
i n f e s t a t i o n .
I n f e s t a t i o n  te c h n iq u e s  u sed  by G ira rd e a u  and R a t c l i f  (1960), 
D y sa rt (1 9 6 1 ), B u tle r  (1967), Sm ith e t  a l .  (1970), and McClanahan 
(1970) w ere taken  in to  c o n s id e r a t io n ,  and w ith  s u i t a b l e  m o d if ic a tio n s  
w ere employed in  th e  p re s e n t  w ork .
Two days p r i o r  to  i n f e s t a t i o n ,  s e e d l in g s  w ere th in n e d  to  one 
p e r  cup and a l l  le av es  were removed e x c e p t one f u l l y  opened to p  l e a f .  
A lso , th e  te rm in a l and l a t e r a l  buds w ere c l ip p e d  o f f .  Egg-d e p o s it io n  
o f  known age  (0-24 h r )  u n le s s  m en tio n ed  o th e rw ise  was o b ta in e d  by
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p la c in g  c o t to n  s e e d lin g s  h a v in g  one t r u e  l e a f ,  in  a w a lk - in  ty p e  cage 
c o n ta in in g  a w h i te f ly  c u l t u r e  o f  th e  d e s ir e d  p o p u la t io n .
For b io a ssa y  t e s t s  co n d u c ted  on f i e l d  p o p u la t io n s , i n f e s t a t i o n s  
o f  th e  s e e d lin g s  was a c h ie v e d  by 2 d i f f e r e n t  m ethods. (1) S eed lin g s
w ere p re p a re d  by rem oving a l l  b u t one t r u e  l e a f  and p la c e d  in  f l a t s  
w hich w ere c a r r ie d  to  th e  c o t to n  f i e l d s  in  a covered  v e h ic le  (camper 
tru c k )  and exposed f o r  24 h r  in  th e  open f i e l d  to  th e  w h ite f ly  a d u l t s .  
T h is was f a c i l i t a t e d  by p la c in g  le av e s  h e a v i ly  in f e s te d  w ith  m atu re  
pupae under and n e a r t h e  s e e d l in g s .  As a d u l ts  emerged th ey  moved o n to  
th e  s e e d l in g s .  (2) S u i t a b le  in f e s t e d  m a te r i a l ,  m o s tly  in  th e  form  o f  
m atu re  pupae on t h e i r  h o s t  p la n t  le av e s  was b ro u g h t to  Baton Rouge and 
p la c e d  u n d er p l a s t i c  s c re e n  cages in  th e  g reen h o u se . H eav ily  in f e s t e d  
c o ck le b u r (Xanthium p en sy lv an icu m  W a ll r .)  le av e s  w ere e s p e c ia l l y  u s e f u l  
f o r  t h i s  p u rp o se . S e e d lin g s  h a v in g  1 t r u e  l e a f  w ere  p la ce d  in  th e  same 
cages and exposed f o r  th e  d e s i r e d  p e r io d  o f tim e to  o v ip o s i t io n  by th e  
a d u l ts  em erging from th e  f i e l d  c o l l e c te d  le a v e s .
In  v a r io u s  i n f e s t a t i o n  te c h n iq u e s  e x p la in e d  above, a d u l ts  w ere 
removed from th e  s e e d l in g s  24 h r  a f t e r  by b low ing  w ith  a i r  p re s s u re  o f  
th e  m outh, and th e  s e e d l in g s  t r a n s f e r r e d  to  th e  la b o ra to ry  and m ain­
ta in e d  f o r  f u r th e r  u s e .  These te c h n iq u e s , used  in  b o th  th e  g reen h o u se  
and in  th e  f i e l d  gave v e ry  s a t i s f a c t o r y  o v ip o s i t io n  m ost o f  th e  tim e .
BIOLOGY: LABORATORY STUDIES
L ife  C ycle  S tu d ie s  o f  S h rev e p o rt and B aton Rouge P o p u la tio n s , 
D e s c r ip t io n  o f  D if f e r e n t  S tag es  and Sexual Dimorphism
S tu d ie s  w ere co n d u cted  to  d e te rm in e  th e  s ig n i f i c a n t  d i f f e r e n c e s  
i f  any , betw een th e  l i f e  c y c le  o f  th e  banded-w ing w h ite f ly  p o p u la tio n s  
from S h rev e p o rt and B aton Rouge a r e a s .  In  each  t e s t  3 s e e d lin g s  w ere 
used f o r  each  p o p u la t io n ,  each  s e e d l in g  r e p r e s e n t in g  a r e p l i c a t e .  The 
s e e d lin g s  i n f e s t e d  w ith  eggs o f  th e  d e s i r e d  p o p u la tio n s  were b ro u g h t 
from th e  g reen h o u se  to  th e  la b o ra to ry  and each  s e e d lin g  was co v ered  
s e p a r a te ly  w ith  a cag e  made o f  t r a n s p a r e n t  c e l l u lo s e  a c e ta te  f i lm  and 
50 mesh p l a s t i c  s c r e e n .  The cage  was a c y l in d e r  11 in  h ig h  w ith  6 in  
d ia m e te r , p ro v id e d  w ith  two 4 x  3 in  open ings on s id e s  o f  th e  c a g e .
The s id e  o p en ings and to p  o f  th e  cage  w ere co v ered  w ith  th e  s c re e n  by 
a id  o f  Duco-Cement and a c e to n e . The open bo ttom  o f  t h i s  c y l in d e r  co u ld  
e a s i l y  be fo rc e d  in to  m o is t sand  k e p t in  an e a r th e n  sau c e r o f  8% in
d iam e te r to  s e a l  th e  cag e  and av o id  e x te r n a l  co n tam in a tio n .
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One day l a t e r  th e  u n d e rs id e  o f  each  l e a f  was in s p e c te d  under 
30-40 X m a g n if ic a t io n  u s in g  a b in o c u la r  m icroscope  and a d e f i n i t e  
number o f  eggs w ere in d iv id u a l ly  e n c i r c le d  w ith  in d ia  in k . D a ily  
o b s e rv a tio n s  w ere made and th e  number o f  eggs h a tc h e d , th e  number o f  
f i r s t  l a r v a l  i n s t a r ,  number o f  pupae and a d u l t  emergence were re c o rd e d . 
Throughout th e  e x p e rim en t a l l  o b s e rv a tio n s  w ere tak en  w ith o u t d e ta c h in g  
th e  l e a f  from  th e  p l a n t .
The d a ta  w ere s u b je c te d  to  " t - t e s t "  a n a ly s is  (L i 1965) a t  th e  
5% l e v e l ,  to  d e te rm in e  i f  th e r e  was any s i g n i f i c a n t  d if f e r e n c e  betw een
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S h rev ep o rt and B aton Rouge p o p u la tio n s  i n  th e  tim e p e r io d  re q u ire d  fo r  
d evelopm ent.
C o n c u r re n tly  n o te s  w ere made on th e  fo llo w in g : Egg c o lo r  change
from o v ip o s i t io n  to  h a tc h in g  tim e , e x te n t  o f  movement by em erging 
c ra w le rs  a f t e r  h a tc h in g ,  m o rp h o lo g ica l changes th a t  ta k e  p la c e  in  
v a r io u s  i n s t a r s  p r i o r  to  a d u l t  em ergence and sex u a l d im orphism  in  
pupal and a d u l t  s t a g e s .
S tu d ie s  o f  M o rp h o lo g ica l C h arac te rs  o f  
P a r a s i t i z e d  and N o n p a ra s itiz e d  Pupae
F ie ld  o b s e rv a tio n s  and la b o r a to r y  s tu d ie s  w ere co n d u c ted  d u rin g  
th e  y e a r s  1969 and 1970 to  o b ta in  in fo rm a tio n  on m o rp h o lo g ic a l 
c h a r a c t e r i s t i c s  and marks o f  i d e n t i f i c a t i o n  o f  p a r a s i t i z e d  and non­
p a r a s i t i z e d  p u p a r ia  o f  th e  banded-w ing  w h i te f ly  in  L o u is ia n a .
L eaf sam ples o f  v a r io u s  h o s t  p la n ts  on which th e  w h i te f ly  
p u p a r ia  a r e  found w ere c o l l e c te d  in  th e  f i e l d  and sc re e n e d  un d er 10 X 
m a g n if ic a t io n  o f  a hand  l e n s ,  th e n  s tu d ie d  f u r th e r  u n d e r h ig h  m a g n if i­
c a t io n  w ith  a  m ic ro sco p e  and th e  d a ta  re c o rd e d . I t  was found t h a t  th e  
m o rp h o lo g ica l c h a r a c te r s  w hich c o u ld  be  used to  i d e n t i f y  p a r a s i t i z e d  
pupae w ere  d i f f i c u l t  to  s e e  w ith  a hand le n s  because  t h i s  i n s e c t  i s  so 
d e l i c a t e  and t i n y .
O b se rv a tio n s  and s tu d ie s  w ere made o f  norm al and p a r a s i t i z e d  
p u p a r ia  f o r  th e  fo llo w in g  c h a r a c t e r i s t i c s :  (1) g ro ss  c o lo r  o f  pupae,
(2 ) p re se n c e  o r  ab sen ce  o f  lemon y e llo w  c o lo red  f a t  b o d ie s  in  th e  
v e n t r a l  p o r t io n  o f  th e  p o s t e r io r  abdomen, (3) c o lo r  and sh ap e  o f  
compound eye seen  a n t e r i o - l a t e r a l l y ,  (4) p resen ce  o r  ab sen ce  o f  3 p ig ­
mented o c e l l i  on v e r t e x ,  (5) t e x tu r e  (h a rd n ess ) o f  th e  empty p u p a l c a s e ,  
(6 ) sh ap e  o f  a d u l t  em ergence e x i t  in  th e  d o rs a l  s u r f a c e  o f  th e  p u p a l case .
BIOLOGY: FIELD STUDIES
S easo n a l H is to ry , H ab its  and N a tu re  o f  Damage to  C o tton
D uring th e  y e a rs  1968, 1969 and 1970, s tu d ie s  w ere conducted  in  
th e  S h rev e p o rt a re a  to  le a r n  th e  s e a s o n a l  h i s t o r y  and h a b i t s  o f  th e  
banded-w ing w h i te f ly  under f i e l d  c o n d i t io n s  d u r in g  th e  c o t to n  growing 
s e a s o n . A lso , o b s e rv a tio n s  w ere made to  d e te rm in e  th e  n a tu re  o f  
damage cau sed  by t h i s  w h i te f ly  to  c o t to n  when th e  i n f e s t a t i o n s  a re  
s e v e r e .  These l a t t e r  o b s e rv a tio n s  w ere  made in  p lo t s  o f  t e s t  1, 
co n d u cted  on th e  F i e s t  Farm, S h re v e p o r t , in  the  summer o f 1970. These were 
f u r th e r  co n firm ed  by a d d i t io n a l  f i e l d  o b s e rv a t io n s  co nducted  a t  v a r io u s  
p la c e s  in  th e  p roblem  a re a  d u r in g  th e  1970 c o t to n  grow ing se a so n . 
O b se rv a tio n s  on th e  fo llo w in g  w ere re c o rd e d :
(1) E f f e c t  on grow th o f  th e  c ro p , on th e  number o f  b o l l s  s e t t i n g ,  
d e v e lo p in g  and p ro p e r ly  o p e n in g .
(2) Leaf c u r l ,  n e c r o s is  and c h lo r o s i s  symptoms on th e  to p  w horl 
le a v e s .
(3) P rem atu re  l e a f  d ro p .
(4) Honey dew.
(5) Development o f  " so o ty  m old" on le a v e s ,  f r u i t ,  tw ig s , s tem s, 
l i n t  and s o i l .
(6 ) C olor o f  norm al and s e v e re ly  a t ta c k e d  f o l i a g e .
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P o p u la tio n  F lu c tu a t io n s
A t e s t  was co n d u c ted  d u r in g  th e  c o t to n  grow ing seaso n  o f th e  
y e a rs  1968 and 1970 to  d e te rm in e  p o p u la t io n  f l u c tu a t io n  tre n d s  o f  th e  
banded-w ing w h i te f ly  on c o t to n  in  th e  problem  a re a  o f  L o u is ia n a .
1968 E x p erim en t. —Studies in  the 1968 summer sea so n  w ere conducted  on the Red 
R iver V alley  E xperim ent S t a t i o n ,  B o ss ie r  C i ty ,  L o u is ia n a . These 
s tu d ie s  were co n d u cted  in  t h e  u n tr e a te d  check  p lo t s  o f  a t e s t  
p r im a r i ly  desig n ed  to  s c r e e n  c a n d id a te  compounds f o r  H e lio th is  c o n t r o l .  
In  th i s  t e s t ,  a l l  t r e a tm e n ts  in c lu d in g  th e  check  w ere random ized and 
r e p l i c a t e d  th re e  tim es  in  p lo t s  8 rows w id e , 440 f t  long , w ith  rows 
p la n te d  40 in  a p a r t .
Leaf sam ples f o r  p o p u la t io n  d e n s i ty  co u n ts  w ere c o l le c te d  from 
th e s e  u n tre a te d  ch eck  p l o t s .  Each p lo t  was d iv id e d  in to  e a s t  and w est 
s u b -p lo ts  200 f t  lo n g  and a  sam ple o f  50 le av e s  was c o l le c te d  a t  
random from 4 c e n te r  row s. Leaves from  n o d a l p o s i t io n  4 and 5 from 
th e  to p  were p ic k ed  from  th e  m ain stem  and p la c e d  in  p l a s t i c  bags to  
be examined l a t e r .  Under a  b in o c u la r  m ic ro sco p e , l i v e  3 rd  and 4 th  
i n s t a r  la rv a e  and pupae as  w e l l  a s  empty p u p a l c a se s  were co u n ted .
Two sq u a re  in c h es  p e r  l e a f  w ere o b se rv e d , th e  d a ta  ta b u la te d  and 
c o n v e r te d  to  g ra p h ic  r e p r e s e n ta t i o n .
1970 E x p erim en t. — These s tu d ie s  w ere conducted  d u r in g  the cotton growing 
seaso n  o f  1970 on th e  Red River V alley  E xperim ent S ta t io n ,  B o ss ie r C ity , 
L o u is ia n a . E ig h te e n  rows 400 f t  lo n g , p la n te d  on a 40 row sp ac in g  on 
A p r il  27, 1970, w ere u sed  f o r  s tu d y in g  p o p u la t io n  f lu c tu a t io n s  o f  th e  
banded-w ing w h i t e f ly .
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T his b lo c k  o f  18 rows re c e iv e d  15 a p p l ic a t io n s  o f a to x ap h en e - 
DDT-methyl p a r a th io n  m ix tu re  fo r  c o n t r o l  o f  th e  b o l l  w eev ils  and 
bollw orm s, an  i n s e c t i c i d e  program  s im i la r  to  th a t  b e in g  p r a c t ic e d  in  
th e  a r e a .
The a r e a  was su b -d iv id e d  in to  4 su b -b lo c k s  o f  a p p ro x im a te ly  
equal s i z e  9 rows w ide x 200 f t  lo n g . A l e a f  sam ple o f 25 le a v e s  was 
p icked  from  th e  4 c e n te r  rows o f  th e  s u b -b lo c k . These le av e s  w ere  
p icked  from  random ly s e le c te d  p la n ts  w ith  1 l e a f  c o l le c te d  p e r  p la n t  
from th e  2nd o r  3 rd  n o d a l p o s i t io n  on th e  m ain  te rm in a l c o u n tin g  from  
top o f  th e  p l a n t .  These w ere p la c e d  in  p l a s t i c  bags and exam ined 
l a t e r .  Ten le a v e s  p e r  sam ple bag w ere p ic k e d  a t  random and s c re e n e d  
under 25-50 X m a g n if ic a t io n  o f a b in o c u la r  m ic ro sco p e . From a 0 .5  sq 
in  a re a  on th e  low er s u r f a c e  o f  th e  l e a f ,  th e  number o f  eg g s , 1s t ,  
and 2nd i n s t a r  la rv a e  found l i v e  w ere r e c o rd e d . A t o t a l  o f  1 sq  in  
a re a  p e r l e a f  was exam ined. The d a ta  w ere ta b u la te d  and c o n v e r te d  
to  r e p r e s e n t  th e  number o f  l i v e  in d iv id u a ls  p e r sq inch a re a  o f  th e  l e a f  
s u r fa c e .
H ost P la n ts  and S easo n a l H ost S uccession
The banded-w ing  w h i te f ly  h as  a  w ide ran g e  o f h o s t p la n ts  and i s  
known to  a t t a c k  p la n t  s p e c ie s  r e p r e s e n t in g  d iv e r s i f i e d  p la n t  f a m i l i e s . 
No in fo rm a t io n  h a s  b een  a v a i l a b le  r e g a rd in g  se a so n a l h o s t  s u c c e s s io n  o f 
th i s  w h i t e f ly  s p e c ie s  under L o u is ia n a  c o n d i t io n s .  C o lle c t io n s  and 
o b s e rv a tio n s  o f  d i f f e r e n t  p la n t  s p e c ie s  i n  problem , in te rm e d ia ry  
problem  and no problem  a re a s  o f  th e  s t a t e  o f  L o u is ian a  w ere made 
th ro u g h o u t th e  y e a r  d u rin g  th e  y e a rs  1968, 1969 and 1970. H ost p la n ts  
were s e a rc h e d  f o r  th e  p re sen c e  o f  banded-w ing w h i te f ly  pupae in  and
28
around  c o t to n  f i e l d s  and o th e r  c ro p s , f i e l d  b o u n d a r ie s , ro a d s id e  
d i t c h e s ,  w in te r  s a n c tu a ry  a re a s  around land  locked  w a te r  n ic h e s  and 
o th e r  s h e l t e r e d  p la c e s  on th e  fa rm s, d u rin g  summer, f a l l ,  w in te r  and 
s p r in g  m onths.
A ll  re c o rd s  p re s e n te d  h e re  w ere based  on p u p a l c a se s  w hich w ere 
a t ta c h e d  to  th e  le av e s  o f  th e  p l a n t s .  These in d ic a te d  th a t  th e  sp e c ie s  
n o t o n ly  fe d  on th e  h o s t  p l a n t ,  b u t s u c c e s s f u l ly  d eveloped  to  th e  
p u p a l s t a g e .  In  some e x c e p t io n a l  c a se s  h o s t  p la n ts  w ith  eggs o r  
l a r v a l  i n s t a r s  o f  th e  w h i te f ly  s p e c ie s  w ere b ro u g h t from  th e  f i e l d  to  
th e  g re e n h o u se . They w ere t r a n s p la n te d  to  e a r th e n  p o ts  and ob serv ed  
f o r  f u r t h e r  developm ent o f  th e  eggs and l a r v a l  i n s t a r s  u n t i l  emergence 
o f  a d u l t s .
I d e n t i f i c a t i o n s ,  b o ta n ic a l  and common n o m en cla tu re  and o th e r  
p a r t i c u l a r s  o f  th e  p la n t  s p e c ie s  w ere de te rm in ed  th ro u g h  th e  u se  o f  
F e rn a ld  (1 9 5 0 ), Massey (1 9 5 6 ), D y sart (1961), R adford  e t  a l .  (1968), 
P o r te r  (1 9 6 7 ), and Anonymous (1969a). D r. C la i r  Brown, D epartm ent 
o f  B otany, L o u is ia n a  S ta te  U n iv e r s i ty ,  Baton Rouge, co n firm ed  s e v e ra l  
i d e n t i f i c a t i o n s .
W in ter S u rv iv a l
S tu d ie s  w ere i n i t i a t e d  in  December 1968 and com pleted  in  
Jan u a ry  1969 to  d e te rm in e  how th e  banded-w ing w h i te f ly  su rv iv e d  th e  
w in te r  in  L o u is ian a  and th e  in f lu e n c e  o f  w in te r  c o n d i t io n s  on th e  r a t e  
o f  developm ent in  th e  l i f e  s ta g e s .  These s tu d ie s  w ere  conducted  in  
th e  Red R iv e r V a lley  a re a  o f  N orthw est L o u is ia n a  on c o t to n  p la n ta t io n s  
in  th e  im m ediate v i c i n i t y  o f  S h re v e p o rt, Elm Grove and Gahagan. On 
th e s e  p l a n t a t i o n s ,  in f e s t e d  h o s t  p la n ts  grow ing in  d i f f e r e n t  e c o lo g ic a l
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n ic h e s  w ere s e le c te d  and a s u i t a b l e  l e a f  was tagged  fo r  fu tu r e  
i d e n t i f i c a t i o n .  A group o f  eggs o r  im m atures on th e  l e a f  w ere counted  
under 10 X m a g n if ic a t io n  o f  a hand le n s  and c i r c l e d  by In d ia  in k  to 
f a c i l i t a t e  fu tu r e  i d e n t i f i c a t i o n .  An i d e n t i f i c a t i o n  ta g  was f ix e d  a t  
the le a f  b a s e . D uring su b seq u en t v i s i t s  th e  developm ent was 
checked and c o r r e la t e d  w ith  th e  tim e  la p s e .
A d d itio n a l o b s e rv a tio n s  w ere  made in  o th e r  a re a s  o f  th e  s t a t e  to  
se e  i f  th e r e  were any in d ic a t io n s  o f  d i f f e r e n c e  i n  r a t e  o f  developm ent 
in  in d iv id u a l  w h i t e f l i e s  in  p o p u la t io n s  p r e v a i l in g  in  th e  "problem  
a re a "  and in  a re a s  where p o p u la tio n s  rem ained  a t  low er l e v e l s .
P a r a s i t e s
O b se rv a tio n s  o f  pupae o f  th e  banded-w ing w h i te f ly  c o l le c te d  
on c o t to n  le a v e s ,  on O ctober 25 , 1968 a t  C l o u t i e r v i l l e ,  L o u is ia n a , 
showed t h a t  some t in y  wasp l i k e  p a r a s i t e s  p la y  a v e ry  im p o rta n t r o le  in  
k eep in g  th e  w h i te f ly  p o p u la tio n s  in  c h eck . A d u lts  o f  th e  p a r a s i t e s  
were n o tic e d  h o v e rin g  o v er th e  c o t to n  le a v e s  and many pupae w ere 
o b serv ed  w ith  brow nish  y e llo w  c o lo r  when exam ined under a 10 X hand 
le n s .  C o l le c t io n  and i d e n t i f i c a t i o n  o f  th e  p a r a s i t i c  s p e c ie s  a s s o c ia te d  
w ith  th e  banded-w ing w h i te f ly  on L o u is ia n a  c o t to n  and s e v e r a l  o th e r  
h o s t  p la n ts  was i n i t i a t e d  in  O c to b er 1968 and co n tin u e d  u n t i l  
December 1970. Leaf sam ples w ere c o l l e c t e d  from  th e  fo llo w in g  a re a s  
o f  L o u is ia n a :
(1) The Baton Rouge a re a  co m p rised  o f  E a s t Baton Rouge, West Baton 
Rouge and S t .  Landry p a r is h e s  w here c o t to n  c u l t i v a t i o n  i s  l im i te d .
(2) The N o rth e a s t L o u is ian a  a re a  around  T a l lu la h ,  S t .  Joseph  and 
V id a lia  w here c o n s id e ra b le  a c re a g e  i s  under c o t to n  c u l t i v a t i o n .
30
(3) The lower Red R iv er V a lle y  a re a  from Boyce so u th  to  Lebeau where 
c o t to n  p ro d u c tio n  i s  a l s o  im p o r ta n t .
(4) The upper Red R iv er V a lle y  a re a  from Chopin n o r th  th rough  
N a tc h ito c h e s , and from  S h re v e p o rt to  th e  A rkansas S ta te  boundary. 
I t  in v o lv es  b o th  s id e s  o f  th e  Red R iver f lo o d  p la in s  and c o tto n  
p l a n t i n g  i s  e x t e n s i v e  w ith  heavy  p re s s u re  o f  i n s e c t i c i d e s .
The p a r a s i t e  r e a r in g  te c h n iq u e  su g g es te d  by D y sa rt (1961) and 
Oatman (1970) was em ployed. L eaf sam ples b e a r in g  th e  w h i te f ly  pupae 
w ere c o l le c te d  in  brown p a p e r  bags from  d i f f e r e n t  s i t e s  in  th e  a r e a s .  
They w ere c o l le c te d  from  d i f f e r e n t  h o s t  p la n t  s p e c ie s  a v a i l a b le  d u rin g  
d i f f e r e n t  tim es o f th e  y e a r .  C o l le c t io n  o f  th e s e  p a r a s i t e s  from th e  
pupae was accom plished  by p la c in g  th e  l e a f  sam ples b e a r in g  th e  p u p a ria  
in to  1 g a l  ice -c ream  c a r to n s  h e ld  a t  room temp o f  72-75 F . Three 
to  4  weeks l a t e r ,  a d u l t  p a r a s i t e s  and w h i t e f l i e s  (m o stly  dead) were 
s e p a ra te d  and p laced  in  75% e th y l  a lc o h o l .  The p a r a s i t e s  w ere s o r te d  
f u r th e r  by id e n t i f y in g  them to  g e n e ra  and p e rc e n ta g e s  w ere c a lc u la te d  
to  d e te rm in e  which g en e ra  i s  dom inant in  p a r a s i t i z i n g  th e  w h ite f ly  
p u p a e .
I d e n t i f i c a t i o n  o f  th e  p a r a s i t e  specim ens c o l le c te d  was made 
by D r. B; D. B urks, S y s te m a tic  Entom ology L a b o ra to ry , ARS, Entomology 
R esearch  D iv is io n , U n ited  S ta te s  N a tio n a l Museum, USDA, W ashington,
D. C. 20560.
Some p re l im in a ry  s tu d ie s  on th e  p u p a l p a r a s i t i s m  o f th e  banded- 
w ing w h ite f ly  were made in  o rd e r  to  d e te rm in e  th e  e f f e c t  o f  i n s e c t i c id e  
a p p l ic a t io n s  on th e  p e rc e n t  p a r a s i t i s m  and to  f in d  a s u i t a b l e  co u n tin g  
te c h n iq u e  to  g e t r e l i a b l e  r e s u l t s .  Counts were made u s in g  a b in o c u la r  
m icroscope  by 2 d i f f e r e n t  m ethods d e sc r ib e d  as fo llo w s :
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(1) P a r a s i t i z a t i o n  b ased  on "Gross C o u n ts" . — This method was used 
f o r  m aking th e  p a r a s i t i z a t i o n  co u n ts  o f  th e  sam ples c o l le c te d  in  th e  
y e a r  1969. In  t h i s  method when th e  co u n ts  w ere made b o th  ty p es  o f  
pupae - p a r a s i t i z e d  and n o n - p a r a s i t iz e d  and a d u l t  em ergence w ere 
ta k en  in to  c o n s id e r a t io n .  L eaf sam ples c o l le c te d  w ere k e p t in  th e  
r e f r i g e r a t o r  fo r  24-48 h r ,  and th en  sc re e n e d  fo r  p a r a s i t i s m .
(2) P a r a s i t i z a t i o n  b ased  on " a d u l t  em ergence e x i t  c o u n ts " . —T his 
te ch n iq u e  was employed f o r  th e  sam ple c o l l e c t io n s  o f  th e  y e a r  1970.
The l e a f  sam ples w ere s c re e n e d  under a b in o c u la r  m icroscope  and pupal 
c a se s  th ro u g h  w hich th e  a d u l t  had emerged w ere co un ted  a t  random
and th e  d a ta  r e c o rd e d . Emergence e x i t s  made on th e  dorsum o f  a pupae 
by a p a r a s i t e  a d u l t  w ere e i t h e r  e l l i p t i c a l  o r  c i r c u l a r  w hereas th e  one 
made by th e  w h i te f ly  a d u l t  was l i k e  an in v e r te d  "T ".
P re d a to rs
F ie ld  o b s e rv a tio n s  and c o l l e c t io n s  o f  in s e c t  p re d a to rs  fe e d in g  
on v a r io u s  s ta g e s  o f  th e  banded-w ing w h i te f ly  w ere made d u rin g  th e  
y e a rs  1968, 1969, and 1970 a t  v a r io u s  p la c e s  i n  th e  s t a t e  o f  L o u is ia n a .
On June 25 , 1970, hand n e t  sweep c o l l e c t io n s  and co u n ts  w ere 
made in  c o t to n  f i e l d s  a t  s e v e r a l  p la c e s  in  th e  problem  a re a  (S h re v ep o rt 
a re a )  to  s tu d y  th e  in f lu e n c e  o f  i n s e c t i c i d e  a p p l ic a t io n s  made f o r  
c o n t r o l  o f  th e  b o l l  w e e v il and bollw orm  p o p u la tio n s  in  re d u c in g  th e  
number o f  b e n e f i c i a l  p re d a to ry  in s e c t  s p e c ie s .  Sweeps ( s ta n d a rd  15 in  
d iam e te r n e t )  w ere ta k e n  and th e  number o f  d i f f e r e n t  p re d a to ry  i n s e c t  
s p e c ie s  found was re c o rd e d . From 300-500 sweeps were tak en  a t  each 
p la c e  b e fo re  i n s e c t i c i d e  a p p l i c a t io n  had b een  made. A nother s e t  o f  
sam ples w ere ta k e n  a t  th e  same p la c e s  betw een J u ly  30 , 31, 1970 a f t e r
ab o u t 5 -6  a p p l ic a t io n s  o f  a toxaphene-D D T-m ethyl p a ra th io n  m ix tu re  
had been  made f o r  c o n t r o l  o f  b o l l  w e ev ils  and bo llw orm s.
P a th o g en ic  Fungi
D uring th e  c o u rse  o f  t h i s  s tu d y , a s e a rc h  was made to  se e  i f  
any p a th o g e n ic  fungus a t t a c k s  th e  banded-w ing w h i te f ly  in  L o u is ia n a  
H ost p la n t  sam ples in c lu d in g  c o t to n  w ere c o n s ta n t ly  checked and 
s c re e n e d  w ith  a 10 X hand le n s  and under a b in o c u la r  m ic ro sco p e  fo r  
e v id en c e  o f  a fungus a t t a c k in g  th e  l a r v a l ,  p u p a l o r  o th e r  s ta g e s  o f  
th e  w h i t e f ly .
INSECTICIDE TESTS: LABORATORY STUDIES
B ioassay  T ests
L ab o ra to ry  s tu d ie s  w ere  conducted  on th e  developm ent o f 
r e s i s t a n c e  to  m eth y l p a r a th io n  and m onocrotophos, and th e  dosage 
re sp o n se  to  s e v e r a l  c a n d id a te  compounds by th e  banded-w ing  w h i te f ly  
in  L o u is ia n a . A v a r i e t y  o f  to x ic o lo g ic a l  m ethods f o r  t e s t i n g  e f f ic a c y  
o f  i n s e c t i c id e s  and a c a r i c id e s  have been d e s c r ib e d  by B usvine (1957, 
1 9 5 8 ), E b lin g  (1 9 6 0 ), H oskins and C ra ig  (1962) and  L ip p o ld  (1963).
In  ex p erim en ts  w ith  th e  c i t r u s  re d  m ite  M e tc a lf  (1948) d ipped  m atu re  
V a len c ia  o ran g es  in  to x ic  s o lu t io n s  f o r  1 second  and made m o r ta l i ty  
c o u n ts  24 and 48 h r  l a t e r .  F isk  (1951) d ipped  m i t e - in f e s t e d  p o tte d  
bean  p la n ts  in  i n s e c t i c i d e  s o lu t io n s  and re c o rd e d  m o r t a l i t i e s  o f  the  
m ite s  72 h r  l a t e r .  D i t t r i c h  (1962) made a c o m p a ra tiv e  s tu d y  o f  
to x ic o lo g ic a l  t e s t  m ethods on a p o p u la tio n  o f  th e  two s p o t te d  s p id e r  
m i te s .  On th e  u se  o f  th e  l e a f  d ip  method he  commented th a t  th e  method 
in v o lv e s  a r e l a t i v e l y  sm a ll amount o f  work and makes i t  w e l l  s u i te d  
f o r  s c re e n in g  work w here a sm all v a r i a b i l i t y  i s  n o t e s s e n t i a l .  In  
la b o r a to r y  t e s t s  Kenaga e t  a l .  (1965) employed p l a n t  d ip  te c h n iq u e  to  
e s t a b l i s h  d u rsb an  doses f o r  m o r ta l i ty  o f  tw o -s p o tte d  s p id e r  m i te s ,  
bean  a p h id s , g reen h o u se  w h i te f ly  and c i t r u s  m ealybug . In  th e se  t e s t s  
th e y  used  d i f f e r e n t  p la n t  s p e c ie s  to  e s t a b l i s h  d e s i r e d  s ta g e  o f  th e  
t e s t  i n s e c t  s p e c ie s .  McMullen (1964) made t o x i c i t y  s tu d ie s  on th e  
g reen h o u se  w h i te f ly  and u sed  a sp ra y  s e t t l i n g  tow er d e sig n ed  to  a llo w  
a p p l i c a t io n  to  a s in g le  s u r f a c e  o f an in d iv id u a l  l e a f  w ith o u t rem oving 
i t  from  th e  p l a n t .  T ah o ri and Raccah (1970) u sed  a l e a f  d ip  method
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in  t e s t i n g  t e t r a d i f o n  e f f e c t  on eggs o f  carm ine  s p id e r  m ite s .  They 
d ip p ed  s in g le  bean  le a v e s  w hich w ere in f e s te d  w ith  eggs and s t i l l  
a t ta c h e d  to  th e  p la n t  fo r  5 seconds in  th e  a p p r o p r ia te  t e t r a d i f o n  
s u sp e n s io n . Sm ith e t  a l .  (1970) u sed  p o t te d  tom ato p la n ts  in f e s te d  
w ith  eggs o r  d e s i r e d  im m ature s ta g e  o f  th e  g reen h o u se  w h i te f ly  and 
d ip p ed  them i n  s o lu t io n s  to  o b ta in  u n ifo rm  c o v e ra g e .
T e s t p o p u la tio n s  o f  th e  w h i t e f l i e s . — These t e s t s  w ere conducted  on th e  
fo llo w in g  w h i te f ly  p o p u la tio n s  a t  Baton Rouge d u r in g  th e  y e a rs  1968,
1969 and 1970.
(1) Baton Rouge -  Cage re a re d  p o p u la t io n
(2) S h rev e p o rt -  Cage re a re d  p o p u la t io n
(3) S h rev e p o rt -  F ie ld  p o p u la tio n
(4) S t .  Joseph  -  F ie ld  p o p u la tio n
C h em ica ls .--N um erous compounds w ere sc re e n e d  in  th e  la b o ra to ry  and 
f i e l d  t e s t s .  They a r e  l i s t e d  as  fo llo w s :
I n s e c t i c id e s  w ith  common approved  nam es:
A ld ic a rb  2 -m e th y l- l - (m e th y l th io )  p ro p io n a ld e -
hyde 0 -m ethy lcarbam oyl) oxime
Benzene h e x a c h lo r id e  1 , 2 , 3 , 4 ,  5 , 6 -h e x a ch lo ro  =
cy c lo h e x a n e , m ixed isom ers and a 
s p e c i f i e d  p e rc e n ta g e  o f gamma
2 , 3 -d ih y d ro -2 , 2 -d im e th y l-7 -  
b e n z o fu ra n y l m ethy lcarbam ate
1 , 1 , l - t r i c h l o r o - 2 , 2 - b is  = 
(p -c h lo ro p h e n y l)  e th an e
0 , 0 -d im e th y l S -(N -m ethylcarbom oyl- 
m e th y l)  p h o sp h o ro d ith io a te
0 , 0 - d ie th y l  S-2 [ ( e th y l th io )  = 
e th y l ]  p h o sp h o ro d ith io a te
C arb o fu ran
DDT
D im ethoate
D is u lfo to n
E ndosu lfan
F e n s u lfo th io n
F orm etana te  (h y d ro c h lo r id e )
Me thorny 1
M ethyl p a ra th io n  
M onocrotophos 
P ho ra te  
Toxaphene
P r o p r ie ta r y  e x p e r im e n ta l  compounds; 




S h e ll SD-17250
S ta u f f e r  N-2596
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6 , 7 , 8 , 9 , 10, 1 0 -h e x a c h lo ro - l ,  5 , 
5 a , 6 , 9 , 9 a-h ex ah y d ro -6 , 9-m ethano- 
2 , 4 ,  3 -b enzod ioxa  - th ie p in  3 -o x id e
0 , 0= d ie th y l  0 -p -£ (m e th y l = 
s u l f i n y l )  phenyl] phos = 
p h o ro th io a te
m“ { [(d im ethylam ino) = m ethy lene] 
amino} p h en y l m e th y lcarb am ate , 
hydro  = c h lo r id e
m -(1- e th y lp ro p y l )  phenyl m e th y l­
carb am ate  m ix tu re  (1 -4 ) w ith  m -(1- 
m eth y l = b u ty l )  phenyl m e th y l­
carbam ate
0 , 0 -d im e th y l 0 -p -n i t ro p h e n y l  
p h o s p h o ro d ith io a te
3 -hydroxy-N -m ethy1 - c i s - c ro tonam ide  
d im e th y l p h o sp h ate
0 , 0 - d ie th y l - S -  [ ( e th y lth io )  = 
m ethy l] p h o s p h o ro d ith io a te
c h lo r in a te d  camphene c o n ta in in g  
67-69% c h lo r in e
iso p ro p y lo C -h y d ro p e ro x y -b is -p -  
b ro m o p h en y lace ta te
S-m ethy l 1 - (dime th y  le a  rbom oyl)-N - 
[(m ethy lcarbom oyl)] 0XY 
th io fo rm im id a te
S-m ethy l N -(carbom oyloxy) 
th io a c e t im id a te
S -m ethy l-1 -carbom oyl-N - [(m ethy l­
carbom oyl)] OXY th io fo rm im id a te
A c e tic  a c id ,  t h i o - ,  S - (2- 
c y a n o e th y l)  e s t e r ,  me th y 1- 
carbom oyloxim e
0 -E th y l-S -(p -c h lo ro p h e n y l e th an e  
p h o sp h o n o d ith io a te )
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T orak® S - (2 -c h lo ro - l -p h th a l im id o  = e t h y l ) ,  
0 , 0 - d i e th y l  p h o sp h o ro d ith io a te
Union C arb id e  UC 34096 4 -(N , N -D im ethylam inom ethleneim ino)
-3 -m eth y lp h en y l-m eth y lca rb am ate
h y d ro c h lo r id e
Upjohn (U-27415) 
B anom ite®
Benzoyl c h lo r id e  (2 , 4 , 6 - 
t r i c h lo r o p h e n y l)  hydrazone
In  th e  t e s t s  co n d u cted  f o r  e s ta b l is h m e n t  o f  dosage re sp o n se  and 
d o s a g e -m o r ta l i ty  c u rv e s ,  th e  fo llo w in g  2 te c h n iq u e s  were employed:
(1) L eaf d ip  te c h n iq u e
(2) Root d ip  te c h n iq u e
L eaf d ip  te c h n iq u e .- - T h is  te c h n iq u e  was employed fo r  most o f  th e  t e s t s .  
C o tto n  s e e d l in g s  in f e s te d  as p re v io u s ly  e x p la in e d  w ith  100 o r  more eggs 
o f  th e  d e s i r e d  p o p u la t io n  w ere b ro u g h t to  th e  la b o ra to ry  and k e p t 
f r e e  from  any a d u l t  w h i t e f l i e s  on th e  la b o ra to ry  benches u n t i l  th e y  
h a tc h e d . A m ixed p o p u la t io n  o f  1 s t  and 2nd i n s t a r  la rv a e  was o b ta in e d  
on th e  8 th  day when tre a tm e n ts  w ere  a p p l ie d  and m o r ta l i ty  coun ts  
w ere made 6 days l a t e r .
Signs o f  m o r t a l i t y  and c o u n ts  by "A Q uandrant System 11: McMullen (1959)
and Boyce (1961) v e ry  s p e c i f i c a l l y  d e s c r ib e d  m o r t a l i t y  s ig n s  o f  1 s t  
and 2nd i n s t a r  la r v a e  o f  th e  g reen h o u se  w h i te f ly  t r e a te d  w ith  d i f f e r e n t  
fu n g ic id e s  to  t e s t  t h e i r  i n s e c t i c i d a l  a c t i v i t y .  As d e sc r ib e d  by them , 
in  a l l  t e s t s  co n d u cted  under la b o r a to r y ,  g reen h o u se  and f i e l d  
c o n d i t io n s ,  th e  1s t  and 2nd i n s t a r  in d iv id u a l  was coun ted  as dead 
when i t s  body was found d e s s ic a te d ,  s h r iv e l l e d  and tu rn e d  from norm al 
l i g h t  y e l lo w is h  g reen  c o lo r  to  sco rch ed  hay c o lo r .
F o r m o r t a l i t y  c o u n ts , th e  l e a f  was p in ch ed  o f f  th e  p la n t  and 
exam ined under a b in o c u la r  m ic ro sco p e  a t  25-40 X m a g n if ic a t io n . Each
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l e a f  was a r b i t r a r i l y  d iv id e d  in to  4 q u a d ra n ts  and depend ing  upon th e  
d e n s i ty  d i s t r i b u t i o n  o f  th e  la rv a e  in  th e  q u a d ra n ts , th e  in d iv id u a ls  
w ere s c re e n e d  a t  random f o r  l i v e  o r  dead and th e  number re c o rd e d .
T es t p ro c e d u re ; One hundred  ml o f  2% s to c k  s o lu t io n  o f each  o f  th e  
i n s e c t i c i d e s  to  be sc ree n ed  w ere p re p a re d  in  v o lu m e tr ic  f l a s k s  u s in g  
ta p  w a te r .  The s to c k  s o lu t io n  was s e r i a l l y  d i lu te d  to  make 100 ml o f 
d ip  o f  d e s i r e d  c o n c e n tr a t io n  in  j e l l y  j a r s  and a l l  t r e a tm e n ts  w ere 
a p p l ie d  s t a r t i n g  from lo w est and go ing  tow ards h ig h e s t  c o n c e n t r a t io n .  
T rea tm en ts  w ere a p p lie d  by d ip p in g  th e  l e a f  b la d e  w ith o u t d e ta c h in g  
i t  from  th e  s e e d l in g  in to  100 ml o f  th e  tre a tm e n t s o lu t io n .  The l e a f  
b la d e  was th o ro u g h ly  d ipped  5 tim es w ith  a pause o f  1 second  each , 
and th e n  a llo w ed  to  d r a in  o f f  ex cess  s o lu t io n  fo r  a moment b e fo re  th e  
s e e d l in g  was re p la c e d  on th e  b en ch . A ll  tre a tm e n ts  in c lu d in g  a check  
o f  ta p  w a te r  w ere a p p l ie d  u s in g  th e  same te c h n iq u e .
D o sa g e -m o rta li ty  r e l a t io n s h ip s  w ere e s ta b l i s h e d  by a p p ly in g  6 to  
8 c o n c e n tra t io n s  o f  each  i n s e c t i c i d e  and each  c o n c e n tr a t io n  was a p p lie d  
to  a t  l e a s t  3 s e e d l in g s  in  a c o m p le te ly  random d e s ig n . T hus, a  p o in t  
on th e  d o s a g e -m o r ta l i ty  c u rv e  r e p r e s e n ts  th e  re sp o n se  o f  275 to  1200 
in d iv id u a l s .  Due to  th e  problem  o f  i n f e s t i n g  a  la rg e  number o f  
s e e d l in g s ,  i t  was n o t alw ays p o s s ib le  to  ap p ly  a l l  c o n c e n tra t io n s  o f  
th e  i n s e c t i c i d e s  on th e  same day . However, dosages s u f f i c i e n t  to  
e x ta b l i s h  th e  e f f e c t i v e  ran g es  w ere a p p lie d  in  i n i t i a l  t e s t s ,  and 
su b se q u e n t t e s t s  w ere co nducted  u n d e r th e  same e n v iro n m en ta l c o n d it io n s  
to  add su p p lem en ta ry  p o in ts  to  th e  d o s a g e -m o r ta l i ty  c u rv e s .
The d o s a g e -m o r ta l i ty  d a ta  w ere su b m itted  to  th e  L o u is ia n a  S ta te  
U n iv e rs i ty  com puter c e n te r  f o r  a n a l y s i s .  P ro b it  r e g r e s s io n  l in e s  w ere 
f i t t e d  a c c o rd in g  to  th e  m ethods o f  Daum (1970), g iv in g  th e  maximum
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l ik e l ih o o d  s o lu t io n  w ith  a d ju s tm en t f o r  n a tu r a l  m o r t a l i t y .  The in p u t 
d a ta  w ere p e rc e n t  c o n c e n tr a t io n ,  t o t a l  t r e a t e d ,  and th e  number k i l l e d  
f o r  each c o n c e n tr a t io n .  The com puter p r i n t - o u t  p ro v id ed  r e g r e s s io n  
c o e f f i c i e n t s  and b o th  1x150  and IJC95 v a lu e s  w i th in  95% co n fid e n ce  
l i m i t s .
Root d ip  te c h n iq u e .--A n  a tte m p t was made to  d e te rm in e  th e  p o s s i b i l i t y  
o f  e s t a b l i s h in g  d o s a g e -m o r ta l i ty  r e l a t i o n s h ip s  by em ploying a ro o t  
d ip  te c h n iq u e  on  th e  egg s ta g e  o f  th e  w h i t e f ly .  B efore  th i s  t e s t  was 
i n i t i a t e d  R ie h l (1 9 5 1 ), Iv y  (1 9 5 2 ), Boyce (1 9 6 1 ), D y sa rt (1961), 
McMullen (1 964), F r i o r i  e t  a l .  (1 9 6 3 ), N eisw ander (1964), Zuckerman 
e t  a l .  (1 9 6 6 ), and B a r io la  e t  a l .  (1967) w ere r e f e r r e d  to ,  and w ith  
s u i t a b l e  m o d if ic a t io n s  th e  t e s t  was c o n d u c te d .
The S h rev e p o rt p o p u la t io n  m a in ta in e d  in  tn e  cage  a t  Baton Rouge 
was u sed . As p re v io u s ly  d e s c r ib e d , c o t to n  s e e d l in g s  h av in g  1 t r u e  l e a f  
w ere  in f e s te d  w ith  th e  eg g s , b ro u g h t to  th e  la b o ra to ry  from th e  g re e n ­
hou se  and k e p t o v e rn ig h t .  The n e x t day s e e d l in g s  w ere removed from  
th e  cups and th e  r o o t  system  was c le a n e d  o f  d i r t  v e ry  c a r e f u l ly  under 
ta p  w a te r  to  a v o id  dam aging th e  eggs and r o o t  sy stem . C leaned 
s e e d l in g s  w ere k e p t in  b eak e rs  w ith  ro o ts  in  w a te r  u n t i l  f u r th e r  u se .
C arb o fu ran  75% WP was sc re e n e d  in  t h i s  t e s t .  As p re v io u s ly  
d e s c r ib e d  in  b io a s s a y  t e s t s ,  a 2% s to c k  s o lu t io n  o f  c a rb o fu ra n  was 
p re p a re d  in  ta p  w a te r  and s e r i a l l y  d i l u t e d  to  make s u f f i c i e n t  amounts 
o f  su sp e n s io n s  o f  d e s i r e d  tre a tm e n t c o n c e n t r a t io n s .  Two t e s t s  w ere 
co n d u c te d , one on J u ly  17 and th e  o th e r  on J u ly  24, 1969, w ith  a 
com ple te  random d e s ig n  h av in g  4 and 7 r e p l i c a t e s  ( p l a n t s ) ,  r e s p e c t iv e ly ,  
fo r  each  tre a tm e n t c o n c e n tr a t io n .  Tap w a te r  was a p p lie d  as a  check  
tr e a tm e n t  in  b o th  t e s t s .
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One r e p l i c a t e  c o n s is te d  o f  1 c o t to n  s e e d l in g  w ith  i t s  ro o t 
sy stem  submerged in  20  ml o f  s u sp e n s io n  o f  d e s i r e d  c o n c e n tr a t io n  k ep t 
in  a 45 ml c a p a c i ty  t r a n s p a r e n t  g la s s  t e s t  tu b e .  Hie mouth of the t e s t  tube 
was p lugged w ith  c o t to n  in  o rd e r  to  h o ld  th e  s e e d l in g  in  an u p r ig h t  
p o s i t i o n ,  to  red u ce  e v a p o ra t io n  o f  th e  s u sp e n s io n , and to  red u ce  l e t h a l  
e f f e c t  ( i f  any) o f  e sc a p in g  c a rb o fu ra n  v a p o r s . The r e p l i c a t e s  were 
a rra n g e d  in  w ire  ra c k s  i n  su ch  a way t h a t  th e  le a v e s  o f  th e  s e e d lin g s  
c o u ld  n o t to u ch  one a n o th e r .
S ix  days a f t e r  a p p l i c a t i o n  o f  th e  tre a tm e n ts  m o r t a l i t y  counts 
w ere made by th e  q u a d ra n t sy s te m . Between 50-100 eggs and h a tc h in g  
c ra w le rs  p e r  le a f  w ere s c re e n e d  a t  random u n d er a b in o c u la r  m icroscope 
and m o r t a l i t i e s  w ere d e te rm in e d . The c r i t e r i o n  o f  m o r t a l i t y  among 
eggs was f a i l u r e  to  h a tc h ,  and among c ra w le rs  was d e a th  in d ic a te d  by 
d e s s ic a t i o n ,  s h r i v e l l i n g ,  and tu r n in g  a  sco rch ed  hay  c o lo r .  This 
n o rm a lly  o c cu rred  b e fo re  th e  c ra w le rs  had co m p le te ly  emerged from th e  
egg s h e l l .
The p ro ced u re  f o r  c o l l e c t i n g  th e  g ro ss  m o r t a l i t y  d a ta  o f  bo th  
t e s t s  and th e  method f o r  com puter a n a ly s is  o f  th e  d a ta  was th e  same 
as e x p la in e d  in  th e  l e a f  d ip  te c h n iq u e .
S o i l  a p p l ic a t io n  m ethod .- - T h is  t e s t  was co nducted  under la b o ra to ry  
c o n d i t io n s  a t  B aton Rouge, Louisiana, to  d e te c t  th e  sy s te m ic  a c t i c i t y  o f  
s e v e r a l  in s e c t i c id e s  th ro u g h  r o o t  u p ta k e . A s o i l  d rench  m ethod o f 
Kenaga e t  a l .  (1 9 6 5 ), and a  te c h n iq u e  o f B a r io la  e t  a l .  (1 967), was 
r e f e r r e d  to  and used  w ith  s e v e r a l  m o d if ic a t io n s .  C o tto n  s e e d lin g s  
grown in  6 oz in s u la te d  s ty ro fo a m  cups c o n ta in in g  a m ix tu re  o f  
M is s is s ip p i  f lo o d  p la in  c la y  s o i l  and p e a t  m oss, w ere m a in ta in ed  w ith  
3 le av e s  from th e  te r m in a l .  The s e e d l in g s  w ere r a t h e r  woody and about
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50 to  60 days o ld .  They had  an av erag e  h e ig h t  o f  16-18 in  w ith  a w e ll 
crowded e x te n s iv e  r o o t  sy stem  in s id e  th e  c o n ta in e r .  S eed lin g s  w ere 
i n f e s te d  as p re v io u s ly  d e s c r ib e d ,  w ith  th e  S h rev e p o rt p o p u la tio n  
m a in ta in e d  in  th e  cage  a t  B aton Rouge and a llow ed  to  develop  to  th e  
1s t  and 2nd i n s t a r .
S ix  tre a tm e n ts  in c lu d in g  th e  check  w ere a p p lie d  in  th i s  t e s t  in  
a  co m ple te  random d e s ig n  w ith  5 r e p l i c a t e s  ( p la n ts )  p e r  t r e a tm e n t.
Check tre a tm e n t was made o f  ta p  w a te r .  G ra n u la r  fo rm u la tio n s  w ere 
a p p l ie d  to  the  s o i l  and in c o rp o ra te d  w ith  i t .  Ten ml o f  w ater 
was added to  each cup to  m o is te n  th e  s o i l .  Because th e  volume o f 
g ra n u la r  fo rm u la tio n  to  be a p p l ie d  was v e ry  s m a l l ,  th e  re q u ire d  amount 
o f  th e  m a te r ia l  f o r  5 r e p l i c a t e s  was w eighed and in c o rp o ra te d  w e ll  
w ith  some d ry  s o i l .  I t  was th e n  u n ifo rm ly  d i s t r i b u t e d  to  each o f  th e  
5 r e p l i c a t e s  m entioned  ab o v e . W ettab le  fo rm u la t io n s  w ere d is so lv e d  
in  50 ml o f  w a te r and 10 ml o f  th e  su sp e n s io n  a p p l ie d  to  each cup .
Dosage req u irem en t p e r  p l a n t  was based  on th e  a ssu m p tio n  o f  13,000 
h i l l s  o f  c o tto n  p la n ts  p e r  a c r e  w ith  40 in  row s p a c in g .
T reatm ents w ere a p p l ie d  on A ugust 4 ,  1970 a t  th e  r a t e  o f  1 lb
AI/AC, and m o r t a l i t i e s  c o u n ted  6 days a f t e r .  M o r ta l i t i e s  on 1 s t ,  2nd
and 3 rd  n odal le a v e s  w ere re c o rd e d  in d iv id u a l ly  and th en  poo led  to  
e s t im a te  t o t a l  m o r t a l i t y  p e r  p l a n t .  M o r ta l i ty  co u n ts  w ere ta k e n  a t  r a n ­
dom by the  "q u ad ran t sy stem  o f  b io a s s a y  t e s t s " ,  as p re v io u s ly  e x p la in e d . 
A ll r e p l i c a t e s  w ere m a in ta in e d  u n t i l  August 24, 1970, and a m o r t a l i t y  
c o u n t was taken  o n ly  o f  c a rb o fu ra n  3 G tr e a tm e n t .
The d a ta  w ere  ta b u la te d  and s u b je c te d  to  th e  a n a ly s is  o f
v a r ia n c e  and D uncan 's new m u l t ip l e  ran g e  t e s t  a t  th e  5% le v e l  (S te e l  
and T o r r ie  1960).
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F o l i a r  s p ra y  a p p l i c a t io n  m ethod . — T his t e s t  was conducted  a t  Baton 
Rouge on June  26, 1970. A p p lic a t io n s  w ere made w ith  a la b o ra to ry  
s p ra y e r  h a v in g  a  moving m e ta l l i n k  b e l t  d esig n ed  to  t r a n s p o r t  th e  
p la n ts  b e in g  t r e a t e d  under th e  n o z z le  a t  a  p red e te rm in ed  sp e e d . Both 
th e  sp eed  o f  th e  b e l t  and th e  l i n e  p re s s u re  o f  th e  s p ra y e r  was a d ju s te d  
w ith in  l i m i t s .  This u n i t  was d e sig n ed  to  s im u la te  r a t h e r  c lo s e ly ,  
th e  norm al tre a tm e n t o f  c o t to n  p la n t s  f o r  i n s e c t  c o n t r o l .  In  t h i s  
t e s t  th e  s p ra y e r  was o p e ra te d  a t  30 PSI and a t  a speed  o f  3 mph to  
s c re e n  s e v e r a l  c a n d id a te  com pounds.
The t e s t  was a rra n g e d  in  a com ple te  random d e s ig n  w ith  5 
r e p l i c a t e s  p e r  t re a tm e n t a p p l i c a t i o n .  Each r e p l i c a t e  c o n s is te d  o f  a 
c o t to n  s e e d l in g  pruned  to  1 l e a f  and in f e s te d  w ith  a m ixed p o p u la t io n  
o f  1 s t  and 2nd i n s t a r  la rv a e  o f  th e  S h rev ep o rt p o p u la tio n  m a in ta in e d  
in  a cag e  a t  Baton Rouge. E leven  compounds w ere sc re e n e d  in c lu d in g  
m ethy l p a r a th io n  w hich r e p re s e n te d  th e  check  tre a tm e n t.  R ate o f  
a p p l i c a t io n  f o r  each  tre a tm e n t was 1 lb  AI/AC d i lu te d  in  5 g a l  o f  
w a te r .
A f te r  th e  tr e a tm e n t  o p e r a t io n  was com p le ted , th e  s e e d l in g s  w ere 
moved to  th e  la b o r a to r y  to  be  checked f o r  m o r t a l i t i e s  u n d er a b in o c u la r  
m ic ro sco p e  5 days l a t e r .
The d a ta  w ere s u b je c te d  to  th e  a n a ly s is  o f  v a r ia n c e  and D uncan 's 
new m u l t ip l e  ran g e  t e s t  a t  th e  5% le v e l  (S te e l  and T o r r ie  1 9 6 0 ).
INSECTICIDE TESTS: FIELD STUDIES
S e v e ra l f i e l d  t e s t s  w ere conducted  d u rin g  1968, 1969, and 1970, 
in  th e  Red R iv e r V a lle y  a re a  o f  N orthw est L o u is ia n a , to  e v a lu a te  
v a r io u s  i n s e c t i c i d e s  fo r  c o n tr o l  o f  b a n d e d - w i n g  w h i te f ly  p o p u la t io n s  
on c o t to n .  Compounds sc reen ed  u n d e r  l a b o r a t o r y  and g reenhouse  
c o n d i t io n s  and found e f f e c t i v e ,  and s e v e ra l  o th e r s  n o t  s c re e n e d , w ere 
ta k e n  to  th e  f i e l d  f o r  e v a lu a t io n .  At S h rev ep o rt one t e s t  was s p e c i ­
f i c a l l y  co nducted  to  s tu d y  th e  e f f e c t  o f  s ev e re  i n f e s t a t i o n s  o f  
w h i te f ly  p o p u la t io n s  on th e  y i e l d .
I n s e c t i c id e  E v a lu a tio n  T e s ts  by F o l i a r  A p p lic a t io n
P ro c e d u re s  and m e th o d s . - - I n  th e  s e v e ra l  i n s e c t i c id e  s c re e n in g  t e s t s  
c o n d u c te d , l e a f  sam pling  o f  th e  t r e a te d  p lo t s  to  d e te rm in e  m o r ta l i ty  
and re c u r re n c e  c o u n ts  was made w ith  many m o d if ic a t io n s  a c c o rd in g  to  
th e  n eed s  and re q u ire m e n ts ,  ta k in g  in to  c o n s id e r a t io n  T rehan  (1944), 
Sherman e t  a l .  (1 9 5 4 ), Sherman and Tam ashiro (1 9 5 7 ), Hyche and A rth u r 
(1 9 5 9 ), B h atn ag ar (1 9 6 1 ), D y sa rt (1961), Evans (1 9 6 4 ), Sm ith e t  a l .  
(1 9 7 0 ), D avis e t  a l .  (1970),
(1) L eaf sam pling  te c h n iq u e  to  d e te rm in e  m o r t a l i t y  and r e c u r r e n c e . — 
L ea f sam ple c o n s is te d  o f  25 le a v e s  p e r  e x p e r im e n ta l u n i t  (a p l o t  o r  a 
su b -b lo c k , depend ing  upon th e  ex p e rim en ta l d e s ig n  u s e d ) .  In  th e  l a r g e r  
t e s t s  w here t re a tm e n t a p p l ic a t io n s  were made on an a re a  more th an  500- 
1000 sq f t ,  th e  sp rayed  a re a  was d iv id e d  in to  4 a p p ro x im a te ly  eq u a l 
s i z e  s u b - p lo t s ,  and from each  s u b -p lo t  a sam ple o f  25 le a v e s  was
42
c o l l e c t e d .  P la n ts  w ere s e le c te d  a t  random , th e n  1 l e a f  p e r p la n t  h i l l  
was p ick ed  s p e c i f i c a l l y  from th e  2nd and 3 rd  n o d a l p o s i t io n  on th e  main 
te rm in a l co u n tin g  from to p  o f  the  p la n t .  T h is  p ro v id ed  in s e c t s  o f 
a p p ro x im a te ly  th e  same age f o r  each  sam ple. Each sam ple o f  25 le a v e s  
was p la c e d  in  a  p l a s t i c  bag  and h e ld  under c o o l c o n d i t io n s  u n t i l  co u n ts  
co u ld  be made l a t e r  i n  th e  day.
(2) C ounts fo r  m o r t a l i t y  . —Ten le a v e s  p e r  sam ple bag w ere s e le c te d  a t  
random and examined under 25-40 X m a g n if ic a t io n  o f  a b in o c u la r  m ic ro ­
scope as  e x p la in e d  u n d e r "q u ad ran t system  o f  b io a s s a y  t e s t s , "  fo r  
m o r t a l i t i e s  o f  th e  1 s t  and 2nd i n s t a r  l a r v a e .
(3) C ounts fo r  r e c u r r e n c e . —The e f f e c t iv e n e s s  o f  a  t e s t  compound i s  
d e te rm in ed  n o t o n ly  by th e  m o r t a l i t y  o f  th e  exposed i n f e s t a t i o n  b u t 
a l s o  by th e  d eg ree  to  w hich i t  su p p re sse s  r e c u r re n c e  o f  a su b seq u en t 
i n f e s t a t i o n .
In  re c u r re n c e  c o u n ts , e g g s , 1 s t  and 2nd i n s t a r  la rv a e  w ere 
coun ted  in  a g g re g a te . As m entioned  p re v io u s ly  in  co u n ts  f o r  m o r ta l i ty
(2)» 10 le a v e s  w ere p ic k ed  a t  random from th e  25 l e a f  sam ple b a tc h e s , 
and sc reen ed  under 25-40  X m a g n if ic a t io n  o f  a b in o c u la r  m ic ro sco p e .
From 0 .5  sq in  a re a  on th e  low er s u r fa c e  o f  th e  l e a f ,  th e  number o f  eggs 
and 1 s t  and 2nd i n s t a r  la rv a e  found a l i v e  w ere re c o rd e d . A t o t a l  o f  
1 sq in  a re a  p e r  l e a f  was sc re e n e d . A s o f t  p l a s t i c  d is c  was tak en  
and a f i e l d  a re a  o f  0 .5  sq in  was c u t  th ro u g h  w ith  a  sh arp  b la d e .  T h is 
p l a s t i c  d is c  p ro v id e d  a d ev ice  to  sc re e n  th e  d e s i r e d  s u r fa c e  u n i t  a re a  
each  tim e . S ince  i t  was im p r a c t ic a l  to  co u n t a l l  in d iv id u a ls  whenever 
an ex trem ely  dense  p o p u la t io n  l e a f  was e n c o u n te re d , th e  0 .5  sq in  a re a
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was d iv id e d  in to  h a l f  and coun ted  and th e n  p r o je c te d  fo r  a t o t a l  o f  
0 .5  sq in  a r e a .
(4) C o n tro l o f  b o l l  w eev il and bollw orm s in  th e  t e s t  a r e a s . - - I n  a l l  
t e s t s  r e p o r te d  h e r e ,  each  t re a tm e n t re c e iv e d  15 a p p l ic a t io n s  o f  a 
toxaphene-D D T-m ethyl p a ra th io n  m ix tu r e ,  a p p lie d  by a  s e l f  p ro p e l le d  
h ig h  c le a ra n c e  s p ra y e r  in  5 g a l  o f  w a te r  p e r  a c r e  p e r  a p p l i c a t io n ,  fo r  
th e  c o n v e n tio n a l c o n tr o l  o f  th e  b o l l  w e e v ils  and b o llw orm s, u n le s s  
m entioned  o th e rw is e .
T e s t 1 . —The t e s t  was conducted  to  l e a r n  th e  e f f e c t iv e n e s s  o f  d i f f e r e n t  
in s e c t i c id e s  to  su p p re ss  w h i t e f l y  p o p u l a t i o n s  and i t s  e f f e c t  on 
th e  y ie ld  and q u a l i ty  o f  c o t to n .  The t e s t  was a rra n g e d  on F i e s t  Farm, 
S h re v e p o rt, L o u is ia n a , in  summer 1970. The c o t to n  was p la n te d  in  a 
sk ip  row system  in v o lv in g  8 rows p la n te d  on a  40 i n  row sp ac in g  w ith  
4 rows s k ip p e d . T h is sequence was re p e a te d  th ro u g h o u t th e  e n t i r e  
t e s t  a r e a .  At th e  tim e tre a tm e n ts  w ere a p p l ie d ,  th e  c ro p  was in  an 
a c t iv e  s ta g e  o f  g row th , w ith  an a v e rag e  h e ig h t  o f  5-5% f t ,  b e a r in g  
d ense  lu s h  f o l i a g e  and l a t e r a l  b ra n c h e s  o v e r la p p in g  each  o th e r .  The 
c ro p  was u n d er heavy a t ta c k  by w h i t e f l i e s  w ith  thousands o f  a d u l t s  g iv ­
ing the a p p ea ran ce  o f  m inu te  sn o w -fla k es  swarm ing on th e  c ro p . The 
le a v e s  w ere h e a v i ly  in f e s te d  w ith  e g g s , l a r v a e ,  pupae and a d u l t s  w ith  
th e  f o l i a g e  s t ic k y  and becoming b la c k  b ecau se  o f  honeydew and soo ty  
m old .
The t e s t  was a rra n g ed  in  a random ized  b lo c k  d e s ig n  w ith  7 
t r e a tm e n ts  in c lu d in g  check , r e p l i c a t e d  4 t im e s . Check t re a tm e n t 
c o n s is te d  o f  15 a p p l ic a t io n s  o f  a toxaphene-D D T-m ethyl p a ra th io n
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m ix tu re . O ther tre a tm e n ts  w ere a p p lie d  a t  th e  r a t e  o f  1 lb  o f AI/AC 
p e r  a p p l ic a t io n  d i lu te d  in  11 .2  g a l o f  w a te r .  P lo ts  w ere 4 rows 30 Ct 
lo n g . The tre a tm e n ts  w ere a p p l ie d  by c a l i b r a t i n g  a CO2 powered 
b ack -p ack  s p ra y e r  a d ju s te d  a t  30 PSI and d is c h a rg in g  11 .2  g a l  c o lu t io n  
p e r  a c re  w ith  a 3 -n o z z le  boom. The boom had one n o z z le  f ix e d  in  th e  
c e n te r  to  a p p ly  th e  m a te r i a l  on to p  o f  th e  row and o th e r s  on each s id e  
to  p u t th e  sp ra y  on l a t e r a l  s id e s  o f  th e  row .
F i r s t  a p p l i c a t io n  o f  th e  tre a tm e n ts  was made on August 7 , 1970 
to  s tu d y  th e  e f f e c t  on m o r t a l i t y  o f  1 s t  and 2nd i n s t a r  la r v a e .  Leaf 
sam ples w ere c o l l e c te d  oh A ugust 11, 1970 and sc ree n ed  f o r  m o r ta l i ty  
and th e  d a ta  re c o rd e d . The second  a p p l i c a t io n  was c a r r i e d  o u t on 
A ugust 12, 1970 and l e a f  sam ples and d a ta  f o r  1 s t  re c u r re n c e  coun t 
w ere ta k en  on A ugust 19, 1970. R ecu rren ce  co u n t sam ples and d a ta  w ere 
c o l le c te d  f o r  th e  second  tim e  on A ugust 27 , 1970.
W hile ta k in g  l e a f  sam ples f o r  2nd re c u r re n c e  c o u n t, i t  was 
n o tic e d  th a t  th e  p o p u la t io n s  o f  a d u l t s  and im m ature s ta g e s  w ere v e ry  
h ig h  in  a l l  o th e r  t re a tm e n ts  e x c e p t m onocrotophos and c a rb o fu ra n . I t  
was th e r e f o r e  d e c id e d  to  make a  3 rd  a p p l i c a t io n  o f  o n ly  th e  e f f e c t iv e  
compounds. A p p lic a t io n  o f  m onocrotophos and c a rb o fu ra n  tre a tm e n ts  was 
made on August 27, 1970 to  keep  th e  w h i te f ly  p o p u la tio n s  in  check and 
to  e v a lu a te  th e  e f f e c t s  o f  w h i te f ly  c o n t r o l  by th e s e  2 compounds on th e  
y ie ld  o f  c o t to n .
The c ro p  was d e f o l i a t e d  on Septem ber 16, 1970 and 30 l i n e a r  
f e e t  from one o f  th e  2 c e n te r  rows in  each  p lo t  w ere hand h a rv e s te d  on 
O ctober 21 and November 6 , 1970. The h a rv e s te d  c o t to n  was d r ie d  a t  
room te m p e ra tu re  f o r  a p p ro x im a te ly  3 weeks and seed  c o t to n  w eig h ts  
w ere re c o rd e d .
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The d a ta  f o r  m o r t a l i t y  and re c u r re n c e  co u n ts  were s u b je c te d  to  
th e  a n a ly s is  o f  v a r ia n c e  and D uncan 's new m u l t ip le  range  t e s t  a t  th e  
5% le v e l  (S te e l  and T o r r ie  1960), and f o r  e f f e c t  on y ie ld  o f  c o tto n  
w ere s u b je c te d  to  th e  a n a ly s i s  o f  v a r ia n c e  and o r th o g o n a l com parisons 
a t  th e  5% le v e l  (S nedecor and C ochran 1967).
T e s t 2 . --T he t e s t  was a rra n g e d  in  a  com plete  random d e s ig n  on F ie s t  
Farm , S h re v e p o rt, L o u is ia n a , to  s tu d y  th e  e f f e c t  o f  c a rb o fu ra n  and 
p h o ra te  tre a tm e n ts  on banded-w ing  w h i te f ly  p o p u la t io n s . The d e t a i l s  
c o n ce rn in g  th e  p la n t in g  scheme and d e n s i ty  o f  w h i te f ly  p o p u la t io n  a t  
th e  tim e o f t re a tm e n t a p p l ic a t io n s  w ere a lm o st i d e n t i c a l  to  th o s e  g iven  
in  T es t 1. The c ro p  was a b o u t 5-5% f t  t a l l  w ith  dense  f o l i a g e  and was
in  a f a i r l y  a c t i v e  s ta g e  o f  g ro w th .
T reatm ents w ere a p p l ie d  w ith  a s e l f  p ro p e lle d  h ig h  c le a ra n c e  
s p ra y e r  c a l i b r a t e d  to  d is c h a rg e  5 g a l  o f  l i q u id  sp ra y  p e r  a c r e .  The 
e n t i r e  t e s t  a re a  in c lu d in g  th e  checks re c e iv e d  15 a p p l ic a t io n s  o f  a 
toxaphene-D D T-m ethyl p a ra th io n  m ix tu re  f o r  b o l l  w e ev il and bollw orm  
c o n t r o l .  Each check  t r e a tm e n t was a p p ro x im a te ly  3 -4  a c re s  in  s i z e .  A
b lo c k  o f  18 a c re s  was sp ra y ed  w ith  c a rb o fu ra n  on Septem ber 1 , 1970 and
a n o th e r  b lo ck  o f  12 a c re s  was sp ra y ed  w ith  p h o ra te  on Septem ber 3 , 1970. 
The l e a f  sam ples f o r  m o r t a l i t y  c o u n ts  w ere c o l le c te d  on Septem ber 9, 
1970.
For l e a f  sam p lin g , each  t re a tm e n t b lo c k  was a r b i t r a r i l y  d iv id e d  
in to  4 sub-blocks. From each  su b -b lo c k  th e  l e a f  sam ple was p ic k ed  as 
e x p la in e d  under th e  "p ro c ed u re s  and m ethods o f  th e  f i e l d  s tu d i e s " ,  and 
sc ree n ed  f o r  m o r t a l i t y .
The d a ta  re c o rd e d  w ere s u b je c te d  to  th e  a n a ly s is  o f  v a r ia n c e  and 
o r th o g o n a l com parisons a t  th e  5% le v e l  (Snedecor and C ochran 1967).
T e s t 3 . —T his  t e s t  was co n d u c ted  on Red R iv er V a lley  E xperim ent S ta t io n ,  
B o s s ie r  C i ty ,  L o u is ia n a , to  e v a lu a te  th e  e f f i c i e n c y  o f  m onocrotophos 
f o r  c o n tro l  o f  th e  banded-w ing w h i te f ly  on c o t to n .  The in s e c t i c id e  was 
a p p lie d  a t  2 dosage r a t e s  w ith  d i f f e r e n t  sp ra y  sch ed u le  p rogram s.
A lso e n d o su lfa n  was r e p o r te d  to  be e f f e c t i v e  on th e  w h i te f ly  s p p . ,  
B em isia  ta b a c i  (G enn.) and T r ia le u ro d e s  v ap o ra rio ru m  (W estw.) by 
many w orkers  and was in c lu d e d  a s  a 3 rd  tre a tm e n t to  o b ta in  in fo rm a tio n  
re g a rd in g  i t s  a c t i v i t y  on th e  banded-w ing w h i te f ly .  C o tto n  was p la n te d  
in  4 a c re  b lo c k  u n i t s  on A p r i l  27 , 1970, w ith  a 40 in  row s p a c in g .
When a p p l ic a t io n  was i n i t i a t e d  th e  c ro p  was in  an a c t iv e  s ta g e  o f  grow th 
and under v e ry  se v e re  a t t a c k  by w h i t e f l i e s  as  d e sc r ib e d  in  T e s t 1. 
T rea tm en ts  a p p l ie d  w ere a s  f o l lo w s :
(1) A tre a tm e n t o f  2 lb  o f  m onocro tophos, a p p lie d  a t  th e  r a t e  o f  1 lb  
AI/AC p e r  a p p l i c a t io n  a t  5 days i n t e r v a l .
(2) A tre a tm e n t o f  1 lb  o f  m onocro tophos, a p p lie d  a t  th e  r a t e  o f  
0 .2 5  lb  AI/AC p e r  a p p l i c a t io n  a t  5 days i n t e r v a l .
(3) E n d o su lfa n , a t  th e  r a t e  o f  1 lb  AI/AC in  a s in g le  a p p l ic a t io n .
The t e s t  was a rra n g e d  in  a  random ized b lo c k  d e s ig n  w ith  4 
o b s e rv a tio n s  p e r  b lo c k  x  t re a tm e n t c o m b in a tio n , r e p l i c a t e d  tw ic e . A 
h ig h  c le a ra n c e  s p ra y e r  c a l i b r a t e d  to  d is c h a rg e  5 g a l  o f  sp ray  s o lu t io n  
p e r  a c re  was used  to  a p p ly  th e  t r e a tm e n ts .  The f i r s t  a p p l ic a t io n  was 
made on August 7 , 1970 and l e a f  sam ples f o r  m o r t a l i t y  c o u n ts  were 
ta k en  6 days l a t e r .  L e a f  sam ples w ere c o l le c te d  by d iv id in g  th e  4 
a c re  b lo c k s  in to  1 a c r e  s u b -b lo c k s ; and a s  d e sc r ib e d  in  th e  "p ro ced u res  
and m ethods o f  th e  f i e l d  s tu d ie s "  th e  sam ples w ere c o l le c te d  and
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screened  fo r  m o r t a l i t y .  No a p p re c ia b le  e f f e c t  o f  th e  e n d o su lfan  
tre a tm e n t was d e te c te d  on w h i te f ly  p o p u la t io n s ,  s o ,  i t  was dropped 
from the  e x p e r im e n t.
L eaf sam ples to  d e te rm in e  re c u r re n c e  w ere tak en  13 and 20 d ays 
a f t e r  th e  f i r s t  t r e a tm e n t  a p p l i c a t i o n s .
S t a t i s t i c a l  a n a ly s i s  o f  th e  d a ta  was co nducted  by u s in g  th e  
a n a ly s is  o f  v a r ia n c e  and o r th o g o n a l com parisons a t  th e  5% le v e l  
(Snedecor and C ochran 1 9 6 7 ).
T es t 4 . — I n  th e  y e a r s  1969 and 1970 two t e s t s  w ere  conducted to  e v a lu a te  
e f f e c t iv e n e s s  o f  v a r io u s  sy s te m ic  i n s e c t i c i d e s  f o r  w h ite f ly  c o n t r o l  on 
c o tto n  in  an advanced s ta g e  o f  m a tu r i ty .  In  t h i s  d i s s e r t a t i o n ,  th e  1969 
t e s t  i s  r e f e r r e d  to  a s  "E xperim ent A" and th a t  o f  1970 i s  c a l le d  
"Experim ent B ".
M arklund (1936) o b se rv ed  s t r i k i n g  p e rm e a b i l i ty  changes o c c u r r in g  
sp o n tan eo u sly  d u r in g  th e  norm al c o u rse  o f  developm ent o f  th e  l e a f  c e l l s  
o f  E lodea and Taraxacum . P e rm e a b il i ty  to  g ly c e r o l  in c re a se d  9 tim e s  
and th a t  to  u re a  46 tim es  d u r in g  th e  e a r ly  developm ent o f  E lodea  c e l l s ;  
in  o ld e r  le a v e s  th e  p e r m e a b i l i ty  a g a in  d e c re a s e d . B en n e tt and Thomas 
(1954) found t h a t  in  th e  c a se  o f  sch rad an  young le a v e s  absorbed  m ost 
and the m id d le  aged le a v e s  l e a s t .  Ahmed e t  a l .  (1954b) re p o r te d  t h a t  
t r a n s lo c a t io n  o f  dem eton in  c o t to n  was m ost r a p id  tow ards th e  ap ex , 
in d ic a t in g  t h a t  m a te r ia l  i s  c o n c e n tra te d  in  th e  more ra p id ly  grow ing 
t i s s u e s .  B e n n e tt (1957) in  h i s  c o n c lu d in g  rem arks s ta t e d  th a t  
i n s e c t i c i d a l  e f f i c i e n c y  o f  th e  sy stem ic  i n s e c t i c i d e s  i s  governed by  th e  
p h y s io lo g ic a l  and b io c h em ica l p ro c e s s e s  o f  th e  p l a n t .  From th e  s tu d ie s  
on up take  o f  sy s te m ic  i n s e c t i c i d e s  a f t e r  a p p l i c a t io n  to  th e  stem s o f
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th e  c o t to n  p l a n t ,  B a r io la  e t  a l .  (1970) r e p o r te d  th a t  u p tak e  was much 
l e s s  when th e  t r e a tm e n ts  w ere a p p lie d  to  o ld e r  stem s w ith  b a r k ,  th a n  
when th e y  w ere a p p l ie d  to  young waxy stem s w ith o u t b a rk .
E xperim en t A. —T h is  ex p erim en t was co n d u cted  a t  Gahagan P la n t a t i o n ,  
A rm is te a d , L o u is ia n a  in  1969. The t e s t  c o t to n  was p la n te d  on 40 in  row 
c e n te r s  and in  a  p a t t e r n  w here a l t e r n a t e  4 rows were sk ip p e d . In  gen­
e r a l ,  th e  1969 c o t to n  grow ing seaso n  was a  d ry  season in  th e  a r e a .  The 
o b je c t iv e  o f  th e  ex p erim en t was to  e v a lu a te  s e v e ra l sy s te m ic  i n s e c t i ­
c id e s  f o r  e f f e c t iv e n e s s  on th e  banded-w ing w h ite f ly  p o p u la t io n  when th e  
c ro p  was " c u t t in g  o u t"  and a p p ro ach in g  m a tu r i ty .  When th e  t r e a tm e n ts  
w ere a p p l ie d  th e  av e rag e  c ro p  h e ig h t  was 3-3% f t  and th e  c ro p  was 
s e v e re ly  in f e s t e d  w ith  d i f f e r e n t  s ta g e s  o f  th e  w h i te f ly .
The e x p e rim en t was a rra n g e d  in  a  random ized b lo c k  d e s ig n  w ith  3 
r e p l i c a t i o n s .  P lo t s  w ere 2 rows 25 f t  lo n g . Spray tre a tm e n ts  w ere 
a p p l ie d  w ith  a CO2 pow ered, b ack -p ack  s p ra y e r  equipped w ith  3 n o z z le  
boom, o p e ra te d  a t  22 P S I. S p rays w ere a p p lie d  a t  th e  r a t e  o f  1 4 .2  
g a l/A C  on Septem ber 18, 1969 and l e a f  sam ples fo r  m o r t a l i t y  c o u n ts  
w ere p ic k e d  on Septem ber 26 , 1969. Twenty le av e s  p e r  p l o t  w ere p ic k ed  
from 2nd and 3rd  n o d a l p o s i t io n  from  th e  top on th e  m ain te rm in a l  a t
th e  r a t e  o f  1 l e a f  p e r  random ly s e le c te d  h i l l .  Four le a v e s  p e r
sam ple bag w ere p ick ed  a t  random and 100 in d iv id u a ls  w ere exam ined
p e r  l e a f  under 25-40 X m a g n if ic a t io n  o f  a  b in o c u la r  m ic ro sco p e  to
a s c e r t a i n  m o r t a l i t i e s  o f  1 s t  and 2nd i n s t a r  la rv a e .
The m o r t a l i t y  d a ta  c o l le c te d  w ere su b jec te d  to  th e  a n a ly s i s  o f  
v a r ia n c e  and D uncan 's  new m u l t ip le  ra n g e  t e s t  a t  th e  5% le v e l  (S te e l  
and T o r r ie  1960).
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E xperim en t B . —The ex p erim en t was c a r r ie d  o u t on th e  Red R iv e r V a lley  
E xperim ent S ta t io n ,  B o ss ie r  C i ty ,  L o u is ia n a . O b je c tiv e  o f  t h i s  
ex p erim en t was a ls o  to  s tu d y  e f f e c t  o f  advanced m a tu r i ty  on th e  
e f f e c t iv e n e s s  o f  sy stem ic  in s e c t i c id e s  a p p lie d  a s  f o l i a r  sp ray  a p p l i ­
c a t i o n s .  T h is  c o t to n  was p la n te d  in  4 a c re  b lo c k s  and was in  an 
advanced s ta g e  o f  m a tu r i ty ,  w ith  c o n s id e ra b le  new re -g ro w th  caused  by 
l a t e  r a in s  in  3rd  and 4 th  week o f  A ug u st. I t  was a ls o  h e a v i ly  in f e s te d  
w ith  im m ature s ta g e s  o f  th e  w h i te f ly .  The ex p erim en t was a rra n g e d  in  
a  random ized  b lo c k  d e s ig n  w ith  4 o b s e rv a tio n s  p e r  b lo c k  x tre a tm e n t 
co m b in a tio n  r e p l i c a t e d  tw ic e . M onocrotophos was a p p lie d  a t  r a t e s  
o f  0 .2 5 , 0 .5 ,  and 1 .0  lb/AC d i lu te d  in  5 g a l o f  w a te r .  The check  
t re a tm e n t in c lu d e d  a  toxaphene —DDT—m ethyl p a ra th io n  m ix tu re , a p p lie d  
f o r  th e  c o n t r o l  o f  b o l l  w e e v ils  and bo llw orm s. C arb o fu ran  was in c lu d ed  
in  t h i s  t e s t ,  a t  th e  dosage r a t e  o f  1 lb  AI/AC in  5 g a l  w a te r .  The 
t r e a tm e n ts  w ere a p p lie d  w ith  a  h ig h  c le a ra n c e  s p ra y e r .
The t r e a tm e n ts  w ere a p p lie d  on Septem ber 10 , 1970 and l e a f  
sam ples w ere p ic k e d  on Septem ber 21, 1970 fo r  m o r t a l i t y  c o u n ts .  
P ro ce d u re s  and m ethods p re v io u s ly  d e s c r ib e d , were- used  in  p ic k in g , and 
s c re e n in g  th e  l e a f  sam ples f o r  m o r t a l i t y  c o u n ts .  The d a ta  w ere sub­
j e c t e d  to  th e  a n a ly s is  o f  v a r ia n c e  and o r th o g o n a l com parisons a t  th e  
5% l e v e l  (S nedecor and Cochran 1967).
T e s t 5 . —Cotton w ith  the same p lan tin g  p ro c e d u re s  a s  d e s c r ib e d  f o r  p re v io u s  
t e s t s  conducted  on th e  Red R iv e r V a lley  E xperim ent S ta t io n ,  B o ss ie r  
C i ty ,  L o u is ia n a , was used  in  t h i s  t e s t .  S iz e  o f  th e  t e s t  b lo c k  was 18 
rows w id e , 420 f t  lo n g . O b je c tiv e  o f  th e  t e s t  was to  e v a lu a te  
e f f e c t iv e n e s s  o f  c a rb o fu ra n , p h o ra te  + m ethy l p a r a th io n ,  and d im e th o a te  +
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m ethy l p a ra th io n  tre a tm e n ts  on 1 s t  and 2nd i n s t a r  p o p u la t io n s  o f  th e  
banded-w ing w h i te f ly .
The ex p erim en t was a rra n g ed  in  a  com ple te  random d e s ig n  w ith  
4 o b s e rv a t io n s  p e r  t r e a tm e n t .  When t r e a tm e n ts  w ere a p p lie d  th e  c ro p  
was h e a v i ly  in f e s te d  w ith  im m ature and a d u l t  p o p u la t io n s  o f  th e  w h i te f ly ,  
and i t  was in  a c t iv e  s ta g e  o f  g row th .
S prays w ere a p p lie d  a t  th e  r a t e  o f  5 g a l s o lu t io n  p e r  a c re  w ith  
a  h ig h  c le a ra n c e  s p ra y e r  on A ugust 18 , 1970. The e n t i r e  t e s t  a re a  
re c e iv e d  a p p l ic a t io n s  o f  a to x a p h e n e —DDT—m ethy l p a ra th io n  m ix tu re  
fo r  c o n t r o l  o f  th e  b o l l  w e e v ils  and b o llw o rm s. N ine days a f t e r  th e  
tr e a tm e n t a p p l i c a t i o n s ,  l e a f  sam ples w ere p ic k e d  f o r  m o r t a l i t y  c o u n ts . 
P ro ce d u re s  and m ethods d e sc r ib e d  p r e v io u s ly  w ere fo llo w ed  to  c o l l e c t  
and s c re e n  th e  l e a f  sam ples f o r  m o r t a l i t y  c o u n ts .
The d a ta  w ere s u b je c te d  to  th e  a n a ly s i s  o f  v a r ia n c e  and D uncan 's 
new m u l t ip le  ran g e  t e s t  a t  th e  5% le v e l  (S nedecor and Cochran 1967).
T e s t 6 . —T h is  t e s t  was c a r r i e d  o u t a t  D ix ie , L o u is ia n a , a sm all 
community t h i r t y  m ile s  n o r th  o f  S h re v e p o rt in  th e  u p p er Red R iver 
V a lle y  a r e a  o f  L o u is ia n a . C o tto n  was p la n te d  w ith  a 40 in  row sp ac in g  
in  a 4 row sk ip  p a t t e r n .  When tr e a tm e n ts  w ere a p p lie d  th e  c rop  was in  
an a c t i v e  s ta g e  o f  grow th w ith  heavy  i n f e s t a t i o n s  o f  im m ature and 
a d u l t  s ta g e s  o f  th e  w h i te f ly .
The o b je c t iv e  o f  th e  ex p erim en t was to  d e te rm in e  th e  e f f e c t i v e ­
n e ss  in  re d u c in g  w h i te f ly  p o p u la t io n s  when c a rb o fu ra n  was a p p lie d  to  a 
f a i r l y  l a r g e  a c re a g e .
T rea tm en t b lo c k s  w ere a p p ro x im a te ly  e q u a l in  a c re a g e  and s iz e  
and w ere a d ja c e n t  to  each  o th e r .  C o n v en tio n a l t re a tm e n ts  o f  a
to x a p h e n e -D D T -m e th y l p a ra th io n  m ix tu re  w ere a p p lie d  to  th e  e n t i r e  
t e s t  a re a  f o r  th e  c o n tro l  o f  b o l l  w e e v ils  and bo llw orm s. A ll a p p l ic a ­
t io n s  w ere made w ith  a  h ig h  c le a ra n c e  s p ra y e r  c a l i b r a t e d  to  d is c h a rg e  
sp ray  s o lu t io n s  a t  th e  r a t e  o f  5 g a l  p e r  a c r e .  C arb o fu ran  a p p l ic a t io n s  
w ere made on Septem ber 3 and 11 , 1970, and l e a f  sam ples fo r  m o r ta l i ty  
c o u n ts  w ere ta k en  on Septem ber 9 and 15 r e s p e c t iv e ly .
The d a ta  w ere s u b je c te d  to  th e  s t a t i s t i c a l  a n a ly s i s  f o r  com pari­
son betw een 2 t re a tm e n ts  by ”t - t e s t M a t  th e  5% le v e l  (L i 1 9 6 5 ).
RESULTS AND DISCUSSION
BIOLOGY: LABORATORY STUDIES
D e s c r ip t io n  o f  D if f e r e n t  S tag es
A ll  s ta g e s  e x c e p t c ra w le r s  and a d u l t s  a r e  a t ta c h e d  to  th e  
u n d e rs id e  o f  th e  l e a f  s u r f a c e .
Egg. —Newly l a i d  eggs a r e  p a le  y e llo w  in  c o lo r  and have a g lo s sy  smooth 
ap p ea ra n ce . L a te r  th e y  o f te n  become covered  w ith  a  w h ite  waxy powdery 
m a te r ia l  w hich i s  b ru sh e d  from  th e  a d u l t s .  The eggs become d a rk  
p in k is h  j u s t  b e fo re  th e y  h a tc h  w ith  th e  eye s p o ts  o f  th e  la rv a e  
d i s t i n c t l y  v i s i b l e  th ro u g h  th e  c h o r io n . About 5 -6  days a f t e r  o v ip o s i-  
t i o n ,  th e  egg s p l i t s  lo n g i tu d in a l ly  from apex to  th e  b a se  and th e  la r v a  
s lo w ly  clim bs f r e e  o f  th e  egg s h e l l .  The empty egg c a se  th en  c o l la p s e s  
and d a rk e n s .
L a rv a l i n s t a r s . - - A f t e r  h a tc h in g  from  th e  egg th e  1 s t  i n s t a r  (c ra w le r)  
c raw ls  a t  random on th e  l e a f  s u r f a c e  and a f t e r  s e v e r a l  h o u rs  o f  
w an d erin g , i t  s e t t l e s  down p e rm an en tly  to  f e e d . T here  a re  4 l a r v a l  
i n s t a r s .  At each  m o ltin g  in  th e  f i r s t  3 i n s t a r s  th e  l a r v a l  sk in  
s p l i t s  lo o se  from th e  body n e a r  th e  a n t e r io r  end and i s  th en  slow ly  
worked back  o v e r th e  abdomen. I t  ta k e s  ab o u t 6 days fo r  com ple tion  o f  
th e  f i r s t  3 l a r v a l  i n s t a r s .  A f te r  th e  3rd m o lt o c c u rs  th e  in s e c t  does 
n o t in c re a s e  in  s i z e .  The 4 th  i n s t a r  la r v a  m o lts  and t r a n s f e r s  in to  
a pupa w ith in  th e  p u p a l c a se  w ith  th e  c a s t  s k in  c f  th e  4 th  i n s t a r  la r v a  
rem ain ing  w ith in  th e  p u p a l c a s e .  The 4 th  i n s t a r  la r v a  i s  s l i g h t l y
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convex and b e a r s  a number o f  g l a s s - l i k e  ro d s  o f  waxy s e c r e t io n s  on o r 
n e a r  th e  m arg in  o f th e  dorsum . These ro d s  vary  i n  le n g th  and u s u a lly  
cu rve  downwards over th e  edge o f  th e  dorsum. A f te r  th e  4 th  m o lt ,  
th e re  i s  p ro d u ced  a  v e r t i c a l  wax w a ll  which g iv e s  i t  th e  a p p ea ran ce  o f  
a t in y  b o x . T h is  m in u te  box s e rv e s  a s  a pupal c a s e .
Pupa. —A w e l l  d e f in e d  s u tu re  on th e  dorsum o f th e  pupa can  be seen  
ex ten d in g  from  cephalic  m arg in  to  th e  m iddle o f th e  b o d y , th e n  l a t e r a l l y  
on each  s id e  up to  th e  m arg in . T h is  i s  a "T-shaped s l o t "  th ro u g h  
which th e  imago em erges. Wax ro d s  on th e  dorsum a re  v e ry  p ro m in en t 
and a re  i d e n t i c a l  to  th o se  d e s c r ib e d  fo r  th e  4 th  i n s t a r  l a r v a .  I t  
ta k e s  a b o u t 5 -6  days f o r  an a d u l t  to  emerge from th e  4 th  i n s t a r  
l a r v a l  s t a g e .
The av e rag e  l i f e  c y c le  from th e  egg to  th e  a d u l t  em ergence i s  
com pleted  i n  ab o u t 16-20  d a y s . The s tu d ie s  on th e  l i f e  c y c le  d e sc r ib e d  
above a re  i n  ag reem ent w ith  D y sa rt (1961).
S exual Dimorphism
O b se rv a tio n s  re c o rd e d  on se x u a l dim orphism  re v e a le d  t h a t  th e  
m ales em erged from th e  s m a lle r  s i z e  p u p a r ia  and th e  fe m a le s  from th e  
l a r g e r  s i z e  p u p a r ia .  The abdomen o f  th e  a d u lt  fem ale  i s  s p in d le -  
shaped and t h a t  o f  th e  m ale i s  tu b e - l i k e .  The m ales  a r e  a lw ays sm a lle r  
in  body s i z e  and s h o r t e r  in  t o t a l  le n g th  from a n t e r i o r  m arg in  o f  th e  
head to  th e  t i p  o f  th e  w in g s . These o b s e rv a tio n s  a g re e  w ith  th e  s tu d ie s  
o f D y sa rt (1961) on T r ia le u ro d e s  a b u t i lo n e a . O b se rv a tio n s  made by 
P r u th i  and Samuel (1942) on B em isia  ta b a c i  (G enn.) a g re e  in  c a se  o f  
a d u l t s  and pupae.
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M o rp h o lo g ica l C h a ra c te rs  o f  P a r a s i t i z e d  and 
N o n p a ra s itiz e d  Pupae
O b se rv a tio n s  made on th e  m o rp h o lo g ica l c h a r a c te r s  a re  p re se n te d  
in  T ab le  1 . I n  ite m  number 3 - th e  c o lo r  and shape o f  compound eyes 
o f  a norm al in d iv id u a l  in  a puparium  a re  in  agreem ent w ith  D y sart 
(1961); a ls o  so i s  ite m  number 6 .
L ife  C ycle  S tu d ie s  o f  S h rev e p o rt and 
Baton Rouge P o p u la tio n s
In  th e  S h rev e p o rt (R) and Baton Rouge (S) p o p u la t io n s ,  94.9% and 
97.3% in d iv id u a l s ,  r e s p e c t iv e ly ,  reach ed  1 s t  l a r v a l  i n s t a r  s ta g e  7-8 
days a f t e r  egg d e p o s i t io n ,  83.2% and 81.3% in d iv id u a l s ,  r e s p e c t iv e ly ,  
re ach ed  p u p a l s ta g e  in  15-16 d ay s , and 20.1% and 18.8% in d iv id u a ls ,  
r e s p e c t iv e ly  had emerged as  a d u l ts  16 days a f t e r  o v ip o s i t io n .  No 
s i g n i f i c a n t  d i f f e r e n c e  was d e te c te d  betw een  th e s e  2 p o p u la tio n s  in  any 
o f  th e  s ta g e s  (T ab le  2 ) .
These d a ta  show no d if f e r e n c e  in  tim e  re q u ir e d  f o r  co m p le tio n  o f  
one g e n e ra t io n  betw een r e s i s t a n t  and s u s c e p t ib le  p o p u la tio n s  in d ic a t in g  
th a t  th e r e  i s  some o th e r  f a c to r ( s )  r e s p o n s ib le  fo r  th e  o u tb re a k s  in  
S h rev e p o rt (R) a r e a .
The tim e re q u ir e d  f o r  co m p le tio n  o f  one g e n e ra t io n  o f  th e  w h ite ­
f l y  i s  a ls o  in  g e n e ra l  agreem ent w ith  th e  r e p o r t s  o f  o th e r  w o rk e rs . 
H ild eb ran d  (1959b) re c o rd ed  t h a t  each g e n e r a t io n  o f  th e  banded-w ing 
w h i te f ly  ranged  betw een 18-24 days d u r in g  midsummer. D ysart (1961) 
s t a t e d  t h a t  in  th e  la b o ra to ry  a t  80 F , th e  l i f e  c y c le  o f  th e  w h i te f ly  is  
com pleted  n o rm a lly  in  an av erag e  o f  18 d a y s . B u tle r  (1967) found th a t  
i n  th e  la b o ra to ry  a t  95 F th e  number o f  days re q u ire d  to  com plete  th e  
developm ent o f  th e  w h i te f ly  s p e c ie s  from  th e  egg to  th e  a d u l t  was 2 0 .3 .
Table 1. I d e n t i f i c a t i o n  marks o f  n o n p a ra s i t iz e d  and p a r a s i t i z e d  pupae o f  th e  banded-w ing w h i te f ly .  Baton 
Rouge, L o u is ia n a . 1969-1970.
No. N o n p a ra s itiz e d  Pupa P a r a s i t i z e d  Pupa
1 G ross c o lo r  o f  pupae P a r a f f in  wax c o lo re d  o r  y e llo w ish  
w h ite  and u s u a l ly  has c e n t r a l  
p o r t io n  o f  th e  dorsum p a r t i a l l y  
d a rk  brown o r  b la c k
V arious shades 
o f  y e llo w is h  
brown c o lo r
2 Abdominal f a t  b o d ies P a ir  o f  lemon y e llo w  c o lo r  f a t  
b o d ie s  in  p o s te r io r  p a r t  o f  th e  
abdomen on v e n t r a l  a sp e c t
Orange brown 
c o lo r  b o d ies
3 Compound eye on each s id e  o f  
th e  head o f  p a r a s i t e  a d u l t  
w i th in  p u p a l c a se  o f  w h i te f ly
Not v i s i b l e V is ib le
4 Three o c e l l i  on v e r te x  o f  
p a r a s i t e  a d u l t  w ith in  p upa l 
c a se  o f  w h i te f ly
None v i s i b l e V is ib le
5 T ex tu re  o f  th e  empty pupal 
c a se
Very f r a g i l e Tough
6 Shape o f  em ergence e x i t  on 
dorsum o f  th e  pupal c a se
In v e r te d  "T" shaped s l o t C ir c u la r  o f  
e l l i p t i c a l
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T able  2 . D evelopm ental tim e  o f  S h re v e p o rt (R) and Baton Rouge (S)
p o p u la tio n s  o f  T r la le u ro d e s  a b u t i lo n e a  (Hnldem an), on c o tto n  
s e e d lin g s  h e ld  a t  90 +  4  F under la b o r a to r y  c o n d it io n s  1. 
Baton Rouge, L o u is ia n a . Ju ly -A u g u s t 1969.
S tag e  and days a f t e r  egg d e p o s it io n
P o p u la tio n







No. exam ined 334 227 189
S h rev e p o rt
P e rcen tag e 9 4 .9  a 8 3 .2  a 20 .1  a
No. examined 336 203 165
Baton Rouge
P e rcen tag e 9 7 .3  a 8 1 .3  a 18.8  a
* P e rc e n t v a lu e s  fo llo w ed  by th e  same l e t t e r s  w i th in  s ta g e  a re  not 
c o n s id e re d  s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  5% le v e l  a c c o rd in g  to  " t  
t e s t " .  ( t j =  -1 .6 4  c 698 d f ,  tp  = .514 c  428 d f , t ^  = .309 c 352 d f ) .
BIOLOGY: FIELD STUDIES
S easo n a l H is to r y ,  H a b its  and N atu re  o f  
Damage to  C o tto n
F ie ld  o b s e rv a tio n s  made d u r in g  th e  y e a r s  1968, 1969 and 1970 
show th a t  th e  w h i te f ly  co m p le tes  th e  l i f e  c y c le  on an av erag e  in  about 
16 to  20 days d u rin g  th e  c o t to n  grow ing s e a so n . There sho u ld  be abou t 
6 -8  g e n e ra t io n s  d u rin g  summer, b e g in n in g  w ith  a t h e o r e t i c a l  egg l a id  
on May 1 and th e  l a s t  g e n e r a t io n  com ple ted  by 3 0 th  o f  S eptem ber.
S e v e ra l f i e l d  o b s e r v a t io n s  made on d i f f e r e n t  o c c a s io n s  in d ic a te  
t h a t  m ost o f  th e  a d u l t  em ergence ta k e s  p la c e  d u rin g  th e  e a r ly  d a y l ig h t  
tim e (betw een 8 to  10 a .m . a p p ro x im a te ly ) .  These o b s e rv a tio n s  a re  in  
com plete  agreem ent w ith  D y sa rt (1 9 6 1 ). No em ergence was o b serv ed  
any tim e in  th e  l a t e  m orning  h o u rs  o r  l a t e r  in  th e  d ay . The imago 
e sc a p e s  from th e  p u p a l c a se  by r u p tu r in g  th e  in teg u m en t a lo n g  th e  
T - s l o t ,  le a v in g  arms o f  th e  s l o t  w ide op en . T h is  open ing  p ro v id e s  
e v id en ce  o f  norm al a d u l t  em ergence . T h is  o b s e rv a t io n  i s  n o t in  
agreem ent w ith  D y sart (1961) who s t a t e d  t h a t  a f t e r  th e  a d u l t  comes 
f o r t h ,  th e  T - s lo t  open ing  on th e  p u p a l c a se  c lo s e s ,  le a v in g  l i t t l e  
e v id en ce  as  to  how o r  w here th e  a d u l t  e scap ed  from th e  c a s e .  The 
a d u l t  b re a k s  th rough  th e  dorsum  o f  th e  p u p a l c a se  w ith  th e  head  and 
th o ra x  em erging f i r s t .  When th e  i n s e c t  c o m p le te ly  em erges from  th e  
c a s e ,  i t  t r i e s  to  w alk  s lo w ly  on th e  l e a f .  At t h i s  tim e th e  w ings 
a re  s t i l l  r o l l e d  in to  p ads and a re  p u re  w h i te .  In  ab o u t 15-25 m in u tes  
th e  w ings become f u l l y  expanded b u t  s t i l l  rem ain  w h ite .  These a d u l ts  
can  jump and f ly  when d is tu r b e d  b u t i t  ta k e s  ab o u t a n o th e r  30-40
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m in u te s  f o r  th e  dark  bands to  a p p e a r  on th e  w ings and o th e r  body 
p a r t s .
The g e n e ra l ten d en cy  o f  th e  a d u l t s  i s  to  move up to  h ig h e r  le av es  
o f  th e  same p la n t  a f t e r  th e y  em erge from  th e  pupae on low er le a v e s .
These o b s e rv a tio n s  a g ree  w ith  Speyer (1929) and D y sa rt (1 9 6 1 ). Speyer 
n o ted  t h i s  b eh av io r in  th e  g reen h o u se  w h i te f ly  on to m a to es , w hereas 
D y sa rt n o t ic e d  i t  in  th e  banded-w ing  w h i te f ly  on A b u tilo n . A d u lts  
a re  p red o m in an tly  seen  in  la r g e  num bers on the upper 2-3 young le a v e s ,  and 
i f  th e  i n f e s t a t i o n  i s  v e ry  heavy  th e  u n d e rs id e  o f  th e  l e a f  a p p ea rs  to  
be d u s te d  w ith  a g re y is h  w h ite  pow der. O ften  one o r  two m ales  a re  
seen  fe e d in g  a lo n g s id e  a  fem ale  w ith  th e  w ings to u ch in g  and som etim es 
f la p p in g .  The fem ale la y s  eggs on th e  u n d e rs id e  o f  th e  l e a f  m o s tly
in  i r r e g u l a r  groups s c a t t e r e d  o v e r  th e  s u r f a c e .  In  c a se  o f  s e v e re
i n f e s t a t i o n s  th e  a u th o r  h a s  co u n ted  a s  many a s  1200-2400 eggs p e r  
sq u a re  in ch  on some le a v e s  p ic k e d  from 2nd n o d a l p o s i t io n  from  th e
to p . Each egg i s  e lo n g a te  and o v a l i n  shape and i s  f ix e d  to  th e  l e a f
by an egg s t a l k  in s e r te d  into th e  l e a f  t i s s u e .  I t  was o b serv ed  th a t  
eggs w ere nev er l a id  on th e  u p p e r s u r f a c e  o f  th e  le a v e s ,  s te m s , l e a f  
p e t i o l e s  o r  on th e  l e a f  v e i n s .  O c c a s io n a lly  egg m asses w ere observed  
on b r a c t s  o f  th e  sq u a re s  i n  c a se  o f  heavy i n f e s t a t i o n s .
M ostly  th e  eggs a r e  la id  on the  top 2-3 s u c c u le n t le a v e s  o f  te rm in a l 
and l a t e r a l  b ra n c h e s . On a f u l l y  expanded topm ost l e a f  o n ly  eggs 
a re  n o rm a lly  found. On th e  2nd and 3 rd  l e a f ,  one should  g e n e r a l ly  look  
fo r  e g g s , c ra w le rs ,  and 1 s t  and 2nd i n s t a r  la r v a e ;  on th e  3 rd  and 4 th  
l e a f  f o r  a mixed p o p u la t io n  o f  2nd, 3 rd , and a few 4 th  i n s t a r  la rv a e ;  
on th e  4 th  and 5 th  l e a f  p re d o m in a n tly  f o r  a mixed p o p u la t io n  o f  th e
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4 th  i n s t a r  la rv a e  and p u p ae ; and on th e  6 th  l e a f  fo r  some pupae and 
em pty pupal c a s e s .
The d i s t r i b u t i o n  o f  d i f f e r e n t  s ta g e s  e x p la in e d  above i s  n o t a 
h a rd  and f a s t  r u l e ;  b u t  g e n e r a l ly  younger s ta g e s  such a s  -  egg , c ra w le r ,  
1 s t  and 2nd i n s t a r  l a r v a e  a r e  seen on the top 2-3 le a v e s ,  and th e  advancing  
s ta g e s  a re  found on th e  s u c c e e d in g ly  o ld e r  le a v e s .  These o b s e rv a tio n s  
a r e  in  g e n e ra l  agreem ent w ith  D y sa rt (1961) who made s tu d ie s  o f  th e  
banded-w ing w h ite f ly  on A b u tilo n  t h e o p h r a s t i . K h a lifa  and E l-K h id ir  
(1965) re p o r te d  t h a t  B em isia  ta b a c i  la y s  th e  eggs on th e  low er s u rfa c e  
o f  th e  topm ost le a v e s  and owing to  th e  grow th o f  th e  p l a n t ,  th e  la rv a e  
and pupae w ere su b se q u e n tly  found on th e  m id d le  and low er ones 
r e s p e c t iv e ly .
The knowledge o f  th e  d i s t r i b u t i o n  p a t t e r n  o f  d i f f e r e n t  s ta g e s  
o f  th e  w h i te f ly  on c o t to n  p l a n t s  sh o u ld  s u re ly  h e lp  to  p ro v id e  a p r e c is e  
l e a f  sam pling  method f o r  e s t im a t in g  f i e l d  p o p u la t io n s ,  to  f o r e c a s t  
f u tu r e  o u tb re a k s  in  th e  sea so n  and to  o b ta in  more depen d ab le  d a ta  in  
f i e l d  t e s t s  conducted  fo r  i n s e c t i c i d e  e v a lu a t io n s  fo r  c o n tro l  o f  t h i s  
i n s e c t .
V a r ie ta l  r e s i s t a n c e . - - F i e l d  o b s e r v a t io n s  made d u r in g  th e s e  in v e s t ig a ­
t i o n s  showed th a t  th e  u se  o f  v a r i e t a l  r e s i s t a n c e  should  be ex p lo red  
a s  a p o s s ib le  f a c to r  to  su p p re ss  th e  w h i te f ly  p o p u la t io n s .  O b se rv a tio n s  
made a t  th e  Red R iv e r V a lle y  E xperim en t S ta t io n ,  B o s s ie r  C ity , L o u is ia n a , 
H u tch in so n  Farm, C e c i le ,  and a few o th e r  p la c e s  in  th e  S h rev ep o rt a re a  
showed th a t  th e  w h i te f ly  a t t a c k  was c o n s id e ra b ly  low er on c e r t a in  
e x p e r im e n ta l c o tto n s  p o s s e s s in g  g la b ro u s  and re d  l e a f  c h a r a c te r s  th an  
S to n e v i l le  v a r i e t i e s  w ith  p u b e sc e n t le a v e s .  These g e n e ra l  f i e l d
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o b s e rv a tio n s  ap p ea r to  su p p o r t  B u t le r  and Muramoto (1 9 6 7 ), and Mound 
(1965b), who found t h a t  th e r e  may be a  c o r r e l a t i o n  betw een in c re a se d  
w h i te f ly  p o p u la t io n s  and th e  p u b e sc e n t c o t to n  le a v e s .  K h a lifa  and 
E l-K h id ir  (1965) r e p o r te d  from  Sudan t h a t  p o p u la t io n s  o f  th e  w h ite f ly  
s p . T r ia le u ro d e s  lu b ia  and B em isia  t a b a c i  w ere h ig h e r  on American 
c o t to n  v a r i e t i e s  th a n  th e y  w ere on E g y p tia n  v a r i e t i e s .  Speyer (1929) 
s t a t e d  th a t  th e  g reen h o u se  w h i te f ly  shows re sp o n se  to  c o lo r  tro p ism  in  
p ro p o r t io n  to  th e  amount o f  y e llo w  c o lo r  c o n ta in e d  in  o range and g reen  
c o lo r  le a v e s .  B reed in g  c o t to n  v a r i e t i e s  w ith  re d  and g la b ro u s  l e a f  
c h a r a c t e r i s t i c s  c o u ld  be o f  v a lu e  in  s u p p re s s in g  dam aging p o p u la tio n s  
o f  t h i s  p e s t .
N a tu re  o f  Damage. —T h is  a s p e c t  h a s  n o t  b een  s tu d ie d  b e fo re  because  th e  
banded-w ing w h i te f ly  h a s  p r e v io u s ly  n o t  been  a s e r io u s  problem  on 
c o t to n .  When th e  c ro p  i s  h e a v i ly  in f e s t e d  th e  to p  3 -4  le a v e s  become 
somewhat c u r le d  and o f t e n  show m in u te  y e llo w is h  n e c r o t i c  sp eck s . Crop 
v ig o r  i s  red u ced  and h ig h  p o p u la t io n  l e v e l s  som etim es cau se  p rem atu re  
l e a f  drop w hich in  tu r n  a d v e r s e ly  a f f e c t s  b o l l  developm en t. E x cess iv e  
d e f o l i a t i o n  r e s u l t s  in  b o l l s  w hich a re  n o t p ro p e r ly  developed  and 
opened. The b o l l s  on th e  u p p e r % of a  d e f o l i a t e d  p la n t  a re  sm a lle r  in  
s i z e  w ith  p o o r raw  l i n t .  In  a d d i t io n  honeydew e x c re te d  by th e  l a r v a l  
i n s t a r s  and a d u l t s  makes th e  p la n t  s t i c k y  and p ro v id e s  a s u b s t r a te  f o r  
th e  developm ent o f  so o ty  mold fu n g i on th e  upper and low er s u r fa c e  o f  
le a v e s ,  s tem s, f r u i t ,  l i n t  and even s o i l  b e n e a th  th e  p l a n t .  Sometime 
in  l a t e  A ugust when th e  c ro p  i s  seen  from some d is ta n c e  the  fo l ia g e  
lo o k s sp a rse  on th e  p l a n t s  w ith  a p e c u l i a r  darkened  ap p ea ran ce . On
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le a v e s  from such f i e l d s  one can  se e  hundreds o f  empty p u p a l c a s e s , dead 
and l i v e  l a r v a l  i n s t a r s  i n  a m ess o f  so o ty  mold and honeydew.
P o p u la t io n  F lu c tu a t io n s
F ie ld  o b s e r v a t io n s  made d u r in g  th e  y e a r s  1968 and 1970 r e la te d  
w ith  th e  p o p u la tio n  f l u c t u a t i o n  s tu d ie s  c o n s i s t e n t ly  show th a t  the  
w h i te f ly  a c t i v i t y  was a t  low l e v e l s  in  June and J u ly ,  b e fo re  i n i t i a t i o n  
o f  th e  in s e c t i c id e  a p p l i c a t io n s  made f o r  c o n tr o l  o f  th e  b o l l  w eev il 
and bollw orm s p o p u la t io n s  on c o t to n .
R e su lts  o f  th e  p o p u la t io n  f lu c tu a t io n s  o b ta in e d  f o r  th e  c o tto n  
growing seaso n s o f  1968 and 1970, a re  shown in  T ab les  3 and 4 and 
F ig . 1 and 2 r e s p e c t i v e l y .  In  summer 1968, th e  w h i te f ly  a c t i v i t y  was 
r e l a t i v e l y  low . C ounts o f  th e  l i v e  in d iv id u a ls  (T able  3) show th a t  
p o p u la tio n s  w ere v e ry  low up to  A ugust 8 and th en  in c re a s e d  ra p id ly  
(F ig . 1 ) .
W h ite fly  a c t i v i t y  i n  c o t to n  was much h ig h e r  in  1970 th an  in  1968. 
A p re -s p ra y  co u n t o f  June  25 , showed 20 l i v e  im m atures p e r  square  
in c h . On June 29 i n s e c t i c i d e  a p p l ic a t io n s  w ere i n i t i a t e d ,  and th e  
co u n ts  made t h e r e a f t e r  showed an  in c re a s e  in  w h i te f ly  p o p u la tio n s  
(T able 4 and F ig . 2 ) .  On A ugust 19, i t  reach ed  i t s  peak  -  895 l iv e  
in d iv id u a ls  p e r  sq in c h  b u t  on Septem ber 21 i t  had dropped to  176 
in d iv id u a ls  p e r  sq in c h .  Between A ugust 27 and Septem ber 30 i t  was 
observed  th a t  honeydew on le a v e s  was p ro fu se  w ith  so o ty  mold growth 
on i t .  A f te r  th e  1 s t  week o f  S ep tem ber, th e  c o tto n  c ro p  g ra d u a lly  
s t a r t e d  showing s ig n s  o f  advanced m a tu r i ty .
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Table 3 . P o p u la tio n  f lu c tu a t io n s  o f  th e  banded-w ing w h i te f ly  on
c o t to n .  Red R iv e r V a lley  E xperim ent S ta t io n ,  B o ss ie r  C i ty ,  
L o u is ia n a . Summer 1968.
Date
No. l iv e /6 0 0 *  
sq in
No. l i v e / 100 
sq in
J u ly  23 30 5 .0
Aug 8 63 10 .5
Aug 20 768 128.0
Aug 29 2175 362.5
* Number l i v e  in c lu d e s  - b o th  3rd  and 4 th  l a r v a l  i n s t a r s ,  and norm al 
pupae and p u p a l c a s e s .
T o ta l l e a f  a r e a  exam ined -  600 sq i n ,  2 sq in  a re a  p e r  l e a f ,  on 100 
















MAY JUNE JULY AUG SEPT OCT NOV 
SAMPLING MONTHS -  1968
F ig u re  1 . P o p u la tio n  f lu c tu a t io n s  o f  th e  banded-w ing w h i te f ly  on 
c o t to n .  Number l i v e  3rd  and 4 th  i n s t a r  l a r v a e ,  norm al 
pupae and pupal c a s e s ,  coun ted  p e r  100 sq in c h  a re a  o f  
th e  l e a f  s u r f a c e .  Red R iver V a lley  E xperim ent S ta t io n ,  
B o ss ie r  C i ty ,  L o u is ia n a . Summer 1968.
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T ab le  4 .  P o p u la tio n  f l u c tu a t io n s  o f  th e  banded-w ing  w h i te f ly  on c o t to n .
Red R iver V a lley  Experim ent S ta t io n ,  B o s s ie r  C i ty ,  L o u is ia n a . 
Summer 1970.
L eaf   T o ta l
Sam pling
D ate
A rea exam ined 
sq in c h es
Number
l i v e
No. l i v e /  
sq inch^
A p r i l  271 - - -
June 25 40 800 20
June 292 - - -
J u ly  23 40 4 ,3 6 4 109
J u ly  31 40 7 ,4 0 6 185
Aug 13 50 25 ,340 506
Aug 19 50 4 4 ,7 8 0 895
Aug 27 40 16 ,170 404
S ep t 3 40 22 ,830 570
S ep t 15 40 13,210 330
S ep t 21 40 7 ,066 176
S ep t 30^ - - -
1 C o tto n  p la n te d  w ith  40 in  row sp a c in g .
^ I n s e c t i c id e  a p p l ic a t io n s  s t a r t e d  f o r  c o n t r o l  o f  b o l l  w e ev ils  and 
b o llw o rm s.
^ A p p lic a t io n  o f  d e f o l i a n t .
^ E ggs, 1 s t  and 2nd i n s t a r  la rv a e  on le a v e s  from  2nd and 3rd  n o d a l 















NOVAUG SEPT OCTMAY JUNE JULY
SAMPLING MONTHS -  1970
F ig u re  2 . P o p u la tio n  f lu c tu a t io n s  o f  th e  banded-w ing w h i te f ly  on
c o t to n .  Number l i v e  e g g s , 1 s t  and 2nd i n s t a r  la rv a e  p e r  sq 
in c h  a re a  o f  th e  l e a f  s u r f a c e .  Red R iver V a lley  Experim ent 
S ta t io n ,  B o ss ie r  C i ty ,  L o u is ia n a . Summer 1970.
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The p o p u la t io n  o u tb re a k s  e x p e r ien c e d  in  1970 d u rin g  th e  month 
o f  August (T able  4 )  fo llo w in g  i n s e c t i c id e  a p p l ic a t io n s  a re  s im i la r  to  
th e  r e s u l t s  o f  (Jo y ce  1955 and 1959, and Anonymous 1970b). O ther 
w orkers  have d e m o n s tra ted  t h a t  a p p l ic a t io n  o f  w id e-sp ec tru m  p e s t i c id e s  
d e s tr o y  p o p u la t io n s  o f  b e n e f i c i a l  i n s e c t  s p e c ie s  (Speyer and P a r r  1947, 
Van d e r  Laan 1961a, Van den Bosch e t  a l .  1956 and G erlin g  1 9 6 7 ).
I r r e s p e c t i v e  o f  th e  w h i te f ly  s ta g e ( s )  c o n s id e re d  fo r  c o u n ts  
(T ab les  3 and 4 ) ,  and th e  d e n s i ty  o f  p o p u la t io n s  -  h ig h  o r low; th e  
t re n d  o f  p o p u la t io n  f l u c t io n s  was th e  same f o r  b o th  1968 and 1970.
H ost P l a n t s .  S easo n a l H ost S u ccess io n  and W inter S u rv iv a l
Data on h o s t  p l a n t s ,  s e a so n a l h o s t  su c c e s s io n  and w in te r  
s u rv iv a l  a re  p re s e n te d  in  T a b le s  5 and 6 and F ig . 3 . In  L o u is ia n a  th e  
banded-w ing w h i te f ly  was o b se rv ed  to  be a c t i v e  th ro u g h o u t th e  y e a r  on 
many b r o a d - le a f  p l a n t  s p e c ie s  a v a i l a b le  i n  d i f f e r e n t  seasons (T ab le  5 ) .  
I t  was observed  t h a t  th e  w h i te f ly  c o u ld  co m ple te  th e  l i f e  c y c le  on 
a t  l e a s t  58 p l a n t  s p e c ie s  b e lo n g in g  to  s e v e r a l  d i f f e r e n t  p la n t  f a m i l i e s .  
T h is  d e m o n s tra te s  th e  d i v e r s i f i e d  fe e d in g  n a tu r e  o f  th e  i n s e c t .
With th e  o n s e t  o f  s p r in g  th e  w h i te f ly  makes i t s  f i r s t  ap p ea ran ce  
on s p r in g  h o s ts  grow ing i n  th e  p ro x im ity  o f  w in te r  s a n c tu a r ie s .  W in ter 
s a n c tu a r ie s  a r e  th e  a re a s  w hich a re  f a i r l y  w e l l  p ro te c te d  from se v e re  
c o ld  w in d s , and h av e  a s l i g h t l y  m ild e r  m ic ro c lim a te  compared to  th e  
su rro u n d in g  open f i e l d s .  W in ter s a n c tu a r ie s  a re  composed o f  a re a s  
a d ja c e n t  to  o r  n e a r  la n d lo c k ed  w a te rs  and b ay o u s , a re a s  in  c lo s e  
p ro x im ity  to  farm  b u i ld in g s  and im plem ent sh e d s , and many o th e r  
s h e l te r e d  p la c e s  such a s  d i t c h e s ,  ro a d s id e s  and fe n c e s . Common h o s ts
Table 5 . H ost p la n ts  o f  T r la le u ro d e s  a b u t l lo n e a  (Haldeman) in  
L o u is ia n a . C o lle c te d  J u ly  1968-Jan u a ry  1971.
S c i e n t i f i c  name Common name Growing p e r io d
Acalypha v i r g i n l c a  L. V ir g in ia  c o p p e r le a f Summer an n u a l
A lth ea  ro s e a  Cav. H ollyhock o f  gardens P e re n n ia l
Amaranthus sp p . Pigweed Summer an n u a l
*Ambrosia a r t e m i s i i f o l i a  L. Common ragw eed ‘ Summer an n u a l
*Ambrosia t r i f i d a  L. G ian t ragw eed, 
B u ffa lo  weed
Summer an n u a l
* A ster p i lo s u s  W illd . W h itehea th  a s t e r P e re n n ia l
B ra s s ic a  sp p . - W in ter an n u a l
C a ss ia  sp p . Senna P e re n n ia l
C a p se lla  b u r s a - p a s to r i s  
(L .)  Medic
S h e p e rd 's  p u rs e F a l l ,  W in ter 
annual
Capsicum sp p . P epper Summer an n u a l
*C onvolvulus a rv e n s is  L. F ie ld  bindweed P e re n n ia l
* C rep is  ia p o n ic a  (L .)  Benth Hawk' 8 -b e a rd F a l l ,  W in te r 
an n u al
D atu ra  stram onium  L. Jimsonweed Summer an n u a l
Desmodium sp p . Beggars l i c e P e re n n ia l
D ichondra re p e n s  F o r s t . D ichondra P e re n n ia l
* E rig e ro n  annuus (L .)  P e rs . Annual f le a b a n e Summer a n n u a l 
o r  b ie n n u a l
E r ig e ro n  c a n a d e n s is  L. Horseweed Annual
* E rig e ro n  p h i la d e lp h ic u s  L. F leab an e W in ter a n n u a l
^E uphorb ia  m a c u la ta  L. S p o tted  sp u rg e , 
Eyebane
Summer a n n u a l
Geranium  c a ro lin ia n u m  L. C r a n e s b i l l W in ter a n n u a l
G ly c in e  max (L .)  M err. Soybean Summer a n n u a l
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T able 5 . (c o n tin u e d )
S c ie n t i f i c  name Common name Growing p e r io d
Gnaphalium purpureum  L. P u rp le  cudweed o r  
In d ia n  tob acco
Annual o r  
B iennual
Gossypium h irsu tu m  L. C o tto n Summer an n u al
H ib iscus e s c u le n tu s  L. Okra o r  Gumbo Summer an n u al
H ib iscus la s io c a rp u s  Cav. H a i r y - f r u i te d  m arsh 
m allow
Summer an n u al
H ib iscus m i l i t a r i s  C av. H a lb e rd -le a v e d  ro s e  
m allow
Summer annual
Ipomoea h ed eracea  (L .)  
Jac q .
Iv y  le av ed  
m o rn in g g lo ry
Summer an n u al
*Ipomoea p a n d u ra ta  (L .)  
G.F.W. Mey.
B ig ro o t m o rn in g g lo ry P e re n n ia l
*Ipomoea p u rp u rea  (L .)  Roth T a l l  m orn ingg lo ry Summer annual
Jacquem ontia ta m n i f o l i a  
(L .) G riseb .
Sm all f lo w e r 
m orn ingg lo ry
Summer annual
Lactuca f lo r id a n a  (L .)  
G aertn .
Wild l e t t u c e B iennual
L actuca s c a r i o l a  L. P r ic k ly  l e t t u c e Annual o r  
B iennual
Malva n e g le c ta  W a llro th Common m alva Summer annual
M odiola c a r o l in ia n a  (L .) 
G. Don
- Summer an n u al
*O enothera l a c i n i a t a  H i l l Evening p rim ro se Annual
O xalis  spp . W oodsorrel W inter an n u a l
P h y sa lis  a n g u la ta  L. Angled ground c h e r ry Summer an n u a l
P h y sa lis  s u b g la b r a ta  
Mackenz and Bush
Smooth ground c h e r ry Summer an n u a l
*Polygonum h y d ro p ip e r  L. Common sm artweed Summer an n u al
*Polygonum p en sy lv an icu m  L. P en n sy lv an ia  sm artw eed Summer an n u al
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T able 5 . (c o n tin u e d )
S c i e n t i f i c  name Common name Growing p e r io d
Rudbeckia sp p .
* S esb an ia  e x a l t a t a  (R a f .)
Cory
*S ida  rh o m b ifo lia  L.
*S ida  sp in o sa  L.
*Solanum c a r o l in e n s e  L.
Solanum ly c o p e rs  icum 
escu len tum  L.
Solanum m elongena L.
*Solanum nigrum  L.
Solanum tuberosum  L.
*S o lidago  sp p .
*Sonchus a s p e r  (L .)  H i l l
*8onchus o le ra c e u s  L.
Taraxacum o f f i c i n a l e  Weber
*Verbena b r a s i l i e n s i s  V ellozo
*V erbena h a s t a t a  L.
^Verbena r i g i d a  L.
^Verbena s c a b ra  V ah l.
*Xanthium p ensy lvan icum  
W allr .
C oneflow er
H airy  in d ig o , 
Coffeeweed
Rhombic le av e d  s id a
P r ic k ly  s id a
H o rs e n e t t le
Tomato
E g g p lan t 
B lack n ig h tsh a d e  
P o ta to  
G oldenrod 
S o w th is tle  
Common sonchus 
D andelion  
B r a z i l ia n  v e rv a in  
Blue v e rv a in  
P r o s t r a t e  v e rv a in  
H arsh v e rv a in  
C ocklebur
P e re n n ia l  
Summer an n u a l
Summer an n u a l 
Summer an n u al 
P e re n n ia l  
Summer an n u al
Summer an n u al 
Summer an n u a l 
Summer an n u a l 
P e re n n ia l  
W in ter an n u a l 
W in ter an n u al 
P e re n n ia l  
P e re n n ia l  
Summer an n u al 
W inter an n u a l 
P e re n n ia l  
Summer an n u a l
* Im p o rtan t a l t e r n a t e  h o s t s .
Table 6 . P re lim in a ry  o b se rv a tio n s  o f  l e a f  ta g  s tu d ie s  on w in te r  s u r v iv a l  and speed  o f  developm ent o f  th e  
banded-w ing w h i te f ly .  S h rev ep o rt a re a * , L o u is ia n a . December 1968-Jan u ary  1969.
O b serv a tio n
s i t e
H ost
P la n t
OBSERVED
D ate and S tag e  D ate and Changed S tage
No. days 
re q u ire d  
f o r  change 
in  s ta g e
Elm G rove, La. Sonchus a sp e r  
i n  c o t to n  
f i e l d
Dec 26 Eggs Jan  22 1 s t  & 2nd
i n s t a r
p o p u la tio n
27
-d o - 1 s t  & 2nd 
i n s t a r  mixed 
p o p u la tio n
-d o - 2nd & 3rd  
i n s t a r  mixed 
p o p u la tio n
27
F ie s t  Farm 
S h re v e p o rt, La.
V erbena sp . Dec 25 
-d o -
1 s t  i n s t a r  
2nd i n s t a r
Jan  23 
-d o -
3 rd  i n s t a r  




n e a r
Howard, La.
Verbena s p . Dec 24 1 s t  & 2nd 
i n s t a r  mixed 
p o p u la tio n
Jan  23 2nd & 3rd 
i n s t a r  mixed 
p o p u la tio n
27
* In  S h rev ep o rt a re a  d u rin g  th e  s tu d y , p e r io d  te m p e ra tu re s  below 32 F w ere n o tic e d  s e v e ra l  tim es w ith  
f re q u e n t days o f  warm p e r io d s .
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VV
F ig u re  3 . S easonal h o s t  s u c c e s s io n  o f  th e  banded-w ing w h i te f ly  on 
im p o rta n t p la n t s  i n  L o u is ia n a . 1968-1970.
A ll s ta g e s  o f  th e  w h i te f ly  a r e  found a c t iv e  th ro u g h o u t th e  
y e a r .
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a re  A m brosia, V erbena , E uph o rb ia  and c o t to n  In  e a r ly  s p r in g ;  and 
S e sb a n ia , C o tto n , S id a  and Xanthlum  In  l a t e  s p r in g .  G e n e ra lly , 
d u rin g  th e  s p r in g ,  w h i te f ly  a c t i v i t y  i s  v e ry  low .
In  th e  summer w h i t e f l i e s  tu r n  to  c o t to n  and s e v e r a l  o th e r  
im p o r ta n t summer h o s t  p la n t s  grow ing in  and around c o t to n  f i e l d s .  
S e v e ra l tim es  th ey  have been  o b se rv ed  on soybeans in  h ig h  num bers. The 
m ost im p o r ta n t summer h o s ts  a r e  c o t to n ,  X anthium , S id a , S esb an ia  
C onvolvulus and Impomea s p p . ,  and s e v e r a l  o th e r  (T able  5 and F ig . 3 ) .  
W h ite f ly  p o p u la t io n s  a re  found in  r e l a t i v e l y  low numbers u n t i l  mid 
J u ly .  A f te r  t h i s  t im e , th e  p o p u la t io n s  in c r e a s e  v e ry  r a p id ly  and 
a t t a i n  h ig h  numbers on a l l  summer h o s ts  m entioned  above, d u rin g  August 
and Septem ber (T able  4 ) .  H ig h e r te m p e ra tu re s  and i n s e c t i c i d a l  
a p p l ic a t io n s  no doub t p la y  a  m a jo r r o l e  i n  t h i s  r a p id  p o p u la tio n  
in c r e a s e .
L a te  in  Septem ber a s  th e  c o t to n  and o th e r  summer h o s ts  m a tu re , 
w h i t e f l i e s  sw itch  to  f a l l  h o s t s  (F ig . 3 ) .  In  f a l l  th ey  a re  found in
v e ry  low num bers. D uring w in te r  t h e i r  p re se n c e  i s  m o s tly  l im ite d  to
f o l i a g e  o f  c e r t a in  l i v e  w in te r  h o s t s  w hich d ev elo p  a com pact r o s e t t e d  
grow th o f  le a v e s  n e a r  th e  ground  s u r fa c e  and p ro v id e  p r o te c t io n  and 
s h e l t e r  from c o ld  w in te r  w in d s . The im p o r ta n t w in te r  h o s t  p la n t s  a re  
V erbena, Sonchus, A s te r , E r ig e ro n  and C re p is  sp p . found grow ing in  
p r o te c te d  s i t e s .
The h o s t  p la n t  s u c c e s s io n  e x p la in e d  h e re  i s  n o t a b ru p t ,  i t  i s  
a g ra d u a l p ro c e s s  from one sea so n  to  th e  o th e r  and changes g e n e r a l ly
o ccu r a s  one h o s t  complex m a tu re s  and a n o th e r  becomes a v a i l a b le .
74
In fo rm a tio n  c o l l e c te d  re g a rd in g  w in te r  s u rv iv a l  o f  th e  w h ite f ly  
s p e c ie s  i s  p re s e n te d  in  T ab le  6 . F ie ld  o b s e rv a tio n s  made d u rin g  th e  
y e a r s  1968, 1969, and 1970, and th e  d a ta  in  T ab le  6 show th a t  th e  
w h i te f ly  i s  a c t i v e  th ro u g h o u t th e  f a l l  and w in te r  s e a s o n s , b u t r a t e  
o f  developm ent i s  r e t a r d e d .  E very  s ta g e  o f  t h i s  w h i te f ly  i s  found 
l i v e  on s e v e ra l  h o s t  p l a n t  s p e c ie s  even  d u r in g  m id -w in te r  (T able 5 and 
F ig . 3 ) .  These f in d in g s  a r e  n o t  in  agreem ent w ith  D y sart (1961). He 
s ta t e d  th a t  s u r v iv a l  o f  t h i s  w h i te f ly  s p e c ie s  d u rin g  w in te r  months in  
I l l i n o i s  i s  i n  th e  p u p a l s ta g e ,  and on F eb ru a ry  12 , 1959 he found 
l i v in g  p u p a e  a t ta c h e d  to  th e  l i v e  f o l i a g e  o f  A s te r  p i lo s u s  W illd . 
These le a v e s  form ed a r o s e t t e  j u s t  above th e  ground l e v e l .  Eggs a lso  
w ere found a t ta c h e d  to  th e  le a v e s  o f  t h i s  p e re n n ia l  p la n t  b u t th e se  
eggs alw ays f a i l e d  to  h a tc h  when in c u b a te d  in  th e  la b o r a to r y .  In  the  
s tu d ie s  w hich w ere co n d u cted  d u r in g  th e  p r e s e n t  in v e s t ig a t i o n ,  p la n ts  
o f  A s te r , V erb en a , Sonchus, S o lid a g o , E r ig e r o n , and C rep is  sp e c ie s  
b e a r in g  th e  w h i te f ly  eggs w ere r o u t in e ly  b ro u g h t to  th e  g reenhouse a t  
B aton Rouge d u r in g  w in te r  m onths and th e  eggs h a tch e d  n o rm a lly .
In  th e  S h re v e p o rt a re a  d u r in g  1968, 1969, and 1970 th e  a u th o r 
on many o c c a s io n s  h a s  o b se rv ed  w h i te f ly  a d u l t s  em erging and o th e rs  
o v ip o s i t in g  d u r in g  th e  l a t e  f a l l  and w in te r  m onths. S ev e ra l tim es 
w henever te m p e ra tu re s  d ropped  to  below  f r e e z in g ,  many a d u l ts  were 
n o tic e d  numbed by c o ld  b u t s t i l l  a l i v e  on th e  under s u r fa c e  o f  h o s t  
p la n t s  h av in g  a  r o s e t t e d  canopy o f  le a v e s  n e a r  ground l e v e l .
F ie ld  o b s e r v a t io n s ,  and th e  r e s u l t s  p re s e n te d  in  T able 6 show 
th a t  speed o f  developm ent o f  th e  w h i te f ly  i s  a t  a s low er r a t e  in  
f a l l  and w in te r  m onths when th e  c o o le r  te m p e ra tu re s  p r e v a i l .  These
f in d in g s  a re  in  agreem ent w i th  th e  r e p o r t s  o f  D y sa rt (1 9 6 1 ), B u tle r  
(1 9 6 7 ), and Speyer (1 9 2 9 ). D y sa rt (1961) re p o r te d  th a t  th e  r a t e  o f  
developm ent o f  th e  banded-w ing  w h i te f ly  was h ig h e s t  a t  90 F, be ing  
r e ta r d e d  a t  95 F . At 60 F th e  developm ent from egg to  th e  a d u l t  took  
o v e r  two and o n e -h a lf  m onths to  c o m p le te . B u t le r  (1967) r e p o r te d  th a t  
number o f  days to  com ple te  th e  egg and th e  l a r v a l  developm ent v a r ie d  
from  40 .7  days a t  65 F to  1 6 .7  a t  95 F ; and th a t  from th e  egg to  th e  
a d u l t  s ta g e  re q u ire d  4 7 .5  d ay s  a t  65 F , and 20 .3  days a t  95 F . 
A ccord ing  to  Speyer (1929) th e  g reen h o u se  w h i te f ly  spends n o t  le s s  
th a n  8 days in  th e  in c u b a t io n  p e r io d ,  and may ex ten d  to  3 weeks i f  
te m p e ra tu re s  a re  low.
R eproduction  by t h i s  w h i te f ly  in  L o u is ia n a  i s  co n tin u o u s  
th ro u g h o u t th e  e n t i r e  y e a r .  D uring  summer i t  ta k e s  ap p ro x im a te ly  
16-20  days to  com plete  one g e n e r a t io n  b u t th e  r a t e  o f  developm ent i s  
g r e a t l y  reduced  d u rin g  th e  c o o le r  w in te r  m onths.
P a r a s i t e s
During th e  p r e s e n t  s tu d y ,  hym enopterus p u p a l p a r a s i t e s  were 
r e a r e d  fro m  p u p a e  o f  t h e  banded-w ing w h i te f ly .  Four s p e c ie s  
i d e n t i f i e d  a re  l i s t e d  in  th e  o rd e r  o f  t h e i r  o c c u r re n c e . They a l l  
b e lo n g  to  O rd er: H ym enoptera, F am ily : E u lo p h id ae , S ubfam ily :
A p h e lin in a e .
(1 ) E retm ocerus h a ldem an i Howard
(2 ) E n c a rs ia  sp . (U n d esc rib ed )
(3 ) E n c a rs ia  q u a in ta n c e i  Howard
(4) E n c a rs ia  p e r g a n d ie l l a  Howard
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A ll o f  th e s e  s p e c ie s  e x c e p t th e  u n d e sc rlb e d  E n c a rs ia  s p . a re  
r e p o r te d  as  p u p a l p a r a s i t e s  o f  th e  banded-w ing w h i te f ly  in  th e  soybean 
a g ro -e co sy s tem  o f  I l l i n o i s  (D y sart 1 9 6 6 ). G e rlin g  (1967) and Oatman 
(1970) from S ou thern  C a l i f o r n ia  r e p o r te d  th e  same 3 s p e c ie s  to  be 
p a r a s i t i c  on th e  banded-w ing w h i te f ly  in  c o t to n  and s tra w b e rry  a g ro ­
eco sy stem s r e s p e c t iv e ly .
The d a ta  p re s e n te d  in  T ab le  7 show th a t  E . haldem ani was th e  
m ost p redom inan t s p e c ie s  d u r in g  th e  y e a r s  1969 and 1970. P e rc e n tag e  
o f  E . ha ldem ani f lu c tu a te d  betw een  24 and 89% in  th e  y e a r  1969 and 
betw een  68 and 88% in  th e  y e a r  1970 f o r  d i f f e r e n t  a re a s  o f  L o u is ia n a .
I t  i s  v e ry  d i f f i c u l t  to  e x p la in  th e  e x a c t  re a so n  f o r  such a  w ide 
v a r i a t i o n  (24-89% ra n g e )  i n  th e  y e a r  1969. H ost p l a n t  and season  
o f  l e a f  sam ple c o l l e c t i o n  was n o t  ta k e n  in to  c o n s id e r a t io n .
In f lu e n c e  o f  i n s e c t i c i d e  sp ra y  a p p l i c a t io n s  on p u p a l p a r a s i t i s m  
o f  th e  banded-w ing w h i te f ly  in  4 d i f f e r e n t  a re a s  o f  L o u is ia n a  i s  
shown in  T ab le  8 f o r  th e  y e a r  1969. L e a f sam ples c o l le c te d  in  th e  Baton 
Rouge a re a  w ere a l l  from h o s ts  o th e r  th a n  c o t to n .  They showed a h ig h  
r a t e  o f  p a r a s i t i s m ,  a s  h ig h  a s  79%. In  N o rth e a s t  L o u is ia n a  and low er 
Red R iv e r V a lley  a r e a ,  l e a f  sam ples ta k e n  i n  Septem ber in  o th e r  crop  
f i e l d s  (OCF) alw ays showed h ig h e r  p u p a l p a r a s i t i s m  th an  in  c o t to n  
f i e l d s  (CF). D uring S ep tem ber, no p a r a s i t i s m  was n o tic e d  in  th e  upper 
Red R iv e r V a lley  ( th e  p rob lem  a r e a )  r e g a r d le s s  o f  th e  lo c a t io n  o f  
l e a f  sam pling  (T able  8 ) .
R e s u lts  o f  th e  p u p a l p a r a s i t i s m  s tu d ie s  conducted  d u r in g  th e  
y e a r  1970 a re  p re s e n te d  i n  T ab le  9 . C ounts o f  p a r a s i t i z e d  and n o rm ally
T able  7 . Pupal p a r a s i t e  complex a s s o c ia te d  w ith  th e  banded-w ing w h i te f ly  in  L o u is ia n a , 1969-1970.
1969 Year 1970
T o ta l % T o ta l %
Area




E n c a rs ia
sp p .
p a r a s i t e s
observed
Eretm ocerus 
ha ldem ani How.
E n c a rs ia
sp p .
Baton Rouge 600 89 11 400 88 12
N o rth e a s t L o u is ian a 358 81 19 2009 83 16
Lower Red R iv er V a lley - - - 1471 68 32
Upper Red R iv e r V a lley 600 24 76 1989 79 21
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T able  8 . E f f e c t  o f  i n s e c t i c i d e  s p ra y  a p p l ic a t io n s  on p upal p a ra s i t i s m  
o f  th e  banded-w ing w h i te f ly  in  L o u is ia n a , 1969.
Area
L eaf Sam pling 
Month L o ca tio n 2
T o ta l No.*- 
o f  Pupae 
observ ed
%
P a r a s i t i z e d
Baton Rouge Aug OCF 800 79
N o rth e a s t  L o u is ian a S ept CF 200 6
OCF 1200 26
Lower Red R iver V a lley S ep t CF 1500 3
OCF 200 42
Upper Red R iver V a lley Sept CF 2800 0
OCF 400 0
*• T o ta l  no . o f  pupae o b serv ed  -  No. b a sed  on th e  "G ross co u n ts  o f  
P u p ae" .
2 CF = C o tto n  f i e ld s  -  g e n e r a l ly  sp ra y ed  w ith  i n s e c t i c i d e s .
OCF = O ther c ro p  f i e ld s  -  g e n e r a l ly  n o t sp ray ed  w ith  i n s e c t i c i d e s .
T able  9 . E f f e c t  o f  I n s e c t i c id e  sp ra y  a p p l ic a t io n s  on p u p a l p a ra s i t i s m  
o f  th e  banded-w ing w h i te f ly  in  L o u is ia n a , 1970.
Area
L eaf Sam pling 
Month L o ca tio n ^
T o ta l No.*- 
o f  Pupae 
ob serv ed
%
P a r a s i t iz e d
Pupae
B aton Rouge Sept OCF 926 74


















*■ Number b ased  on th e  n a tu re  o f  em ergence e x i t  o b se rv ed  on th e  dorsum 
o f  th e  pup ae .
O
A CF = C o tto n  f i e l d s  -  g e n e r a l ly  sp ra y ed  w ith  i n s e c t i c i d e s .
OCF = O ther c ro p  f i e l d s  -  g e n e r a l ly  n o t sp ray ed  w ith  i n s e c t i c i d e s .
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h a tch e d  pupae a re  s t r i c t l y  based  on th e  n a tu r e  o f  a d u l t  em ergence 
e x i t  h o le s  observed  on th e  dorsum o f  p u p a l c a s e s .  The d a ta  show 
th a t  in  a l l  a re a s  under s tu d y , p u p a l p a r a s i t i s m  was alw ays h ig h e r  a t  
th e  lo c a t io n s  in  OCF th an  in  CF, e x c e p t th e  low er Red R iv er V a lley  
a r e a .  The re a so n  f o r  such e x c e p tio n a l  v a r i a t i o n  c o u ld  be th e  d i f f e r e n c e  
in  p a r a s i t e  r e a r in g  and co u n tin g  te c h n iq u e . The d i f f e r e n c e s  a re  
d is c u s s e d  in  th e  l a t t e r  p a r t  o f  t h i s  s e c t io n  w ith  th e  c o u n tin g  te c h n iq u e  
u sed  f o r  th e  work d u r in g  1969.
R e s u lts  p re s e n te d  in  T a b le s  8 and 9 show t h a t  p a r a s i t i s m  was 
g e n e r a l ly  h ig h e r  a t  lo c a t io n s  in  o th e r  c ro p  f i e l d s  (OCF) th an  in  th e  
c o t to n  f i e l d s  (CF). T h is  shows t h a t  .the  p a r a s i t e  com plex i s  reduced  
d r a s t i c a l l y  w here in s e c t i c id e  a p p l ic a t io n s  a re  m ade. The r e s u l t s  
p re s e n te d  a re  in  g e n e ra l  agreem ent w ith  r e p o r t s  o f  o th e r  w o rk e rs ,
Speyer and P a r r  (1 9 4 7 ), Joyce (1 9 5 5 ), Van d e r  Laan (1 9 6 1 a), G e rlin g  
(1 9 6 7 ), McClanahan (1 9 7 0 ), and Anonymous (1 9 7 0 b ).
In  1969 (Cable $) the p e rc e n t  p a r a s i t i s m  f o r  lo c a t io n s  in  OCF was 
26%, 42% and 0% f o r  N o rth e a s t L o u is ia n a , low er Red R iv e r V a lle y , and 
upper Red R iv er V a lle y  a re a s  r e s p e c t iv e ly ;  w hereas i n  1970 (T able  9) i t  
was 64%, 69%, and 64% f o r  th e se  a r e a s .  T here  was trem endous v a r i a t i o n  
in  p e rc e n t  p a r a s i t i s m  in  th e  upper Red R iv e r V a lle y  a re a  d u rin g  1969 
and 1970, when l e a f  sam ples w ere ta k e n  in  OCF. F o r 1969, i t  was 0% 
w hereas fo r  1970 i t  was 64%. L ea f sam ples o f  1969 w ere ta k en  o n ly  
a t  one p la c e  -  N atchez on L a . 1 , i n  a  soybean p l o t  a d ja c e n t  to  a c o tto n  
p l o t .  The sam ple was com prised  o f  E u p h o rb ia , S e s b a n ia , and soybean 
le a v e s .  A f te r  th e  sample c o l l e c t i o n ,  le a v e s  w ere k e p t fo r  48-72 h r  in  
a  r e g r ig e r a to r  and co u n ts  f o r  p u p a l p a r a s i t i s m  w ere made by "G ross
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Count M ethod" o f  th e  p u p ae . L eaf sam ples f o r  th e  y e a r  1970 w ere tak en  
a t  4 d i f f e r e n t  p la c e s  -  S h re v e p o rt, N a tch ez , T a y lo r tow n, and A rm istead , 
L o u is ia n a , from h o s t  p l a n t s  -  Ambrosia and X anthium  grow ing in  and 
a round  soybean p l o t s ,  and from A s te r  grow ing n e a r  a  c o t to n  f i e l d .
T hese l e a f  sam ples w ere k e p t under la b o ra to ry  c o n d i t io n s  fo r  abou t 
25-30  days in  1 g a l  i c e  cream  c a r to n s  to  a llo w  a l l  p a r a s i t e s  to  em erge. 
P a r a s i t i s m  c o u n ts  w ere b a sed  upon type  o f  "em ergence e x i t "  made.
T h is  s to ra g e  p e r io d  i s  n e c e ssa ry  to  a llo w  a l l  em ergence o f  b o th  
p a r a s i t e s  and w h i t e f l i e s  to  ta k e  p la c e  when p a r a s i t i s m  co u n ts  a re  
b ased  on o b s e rv a tio n s  o f  ty p e  o f  emergence e x i t .  O th e rw ise  a c o n s id e r ­
a b le  e r r o r  i s  in tro d u c e d  b ecause  o f  n o n -u n ifo rm  ag e  o f  th e  i n s e c t s  
p r e s e n t  i n  th e  sam p les .
The d a ta  p re s e n te d  in  T ab les  8 and 9 a r e  p re l im in a ry  in  n a tu r e .  
C o n s is te n c y  in  sam ple s i z e ,  h o s t  p la n t  s p e c ie s ,  l o c a t i o n ,  and number 
o f  tim es  sam ples c o l l e c te d  w ere n o t ta k en  in to  c o n s id e r a t io n .  F u r th e r  
work sh o u ld  be done to  develop  a r e l i a b l e  m ethod f o r  d e te rm in in g  
a c c u ra te  p e rc e n t  p a r a s i t i s m .
However, th e  p re l im in a ry  d a ta  based  !on e i t h e r  m ethods i n d i c a t e ,  
t h a t  th e  p a r a s i t e  com plex i s  b ad ly  decim ated  by th e  a p p l ic a t io n s  o f  
w id e -sp ec tru m  i n s e c t i c i d e s  such as  toxaphene-D D T-m ethyl p a ra th io n  
m ix tu r e s ,  w hich a re  u sed  in  r e p e t i t i v e  a p p l ic a t io n s  f o r  c o n t r o l l in g  
key p e s t s  l i k e  th e  b o l l  w e e v ils  and bollw orm s on c o t to n .
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P re d a to rs
In  c o t to n  f i e l d s  th e  fo llo w in g  p redaceous in s e c t s  h ave  been 
o b serv ed  fe e d in g  on v a r io u s  s ta g e s  o f  th e  banded-w ing w h i t e f ly .
(1) L a d y b e e tle s :  C o le o p te ra , C o c c in e l l id a e .
Four s p e c i e s :
( i )  C o leo m eg illa  m a cu la ta  DeG.
( i i )  C o c c in e lla  novem notata  H b s t.
( i i i )  Hippodamia conv erg en s G. -  M.
( iv )  011a a b d o m in a li8 p l a g i a t a  Casey
L arvae  and a d u l t s  o f  th e s e  s p e c ie s  w ere found v o ra c io u s ly  
fe e d in g  on e g g s , la rv a e  and pupae o f  T. a b u t i lo n e a .
(2) N abis s p p .:  H em ip te ra , N ab id ae . Both nymphs and a d u l t s  w ere
o b serv ed  fe e d in g  on th e  e g g s , l a r v a e ,  pupae and o c c a s io n a l ly  on 
a d u l t s  o f  T. a b u t i lo n e a .
(3) G eo co ris  p u n c tip e s  (S ay ): H em ip tera , L ygae id ae . A d u lts  were
o b serv ed  fe e d in g  on th e  l a r v a e  and pupae o f  T . a b u t i lo n e a .
(4) O riu s  in s id io s u s  (S a y ) : H em ip tera , A n th o co rid ae . B oth nymphs, 
and a d u l t s  w ere ob serv ed  fe e d in g  on th e  e g g s , la rv a e  and pupae o f  
T. a b u t i lo n e a .
(5) Chrysopa s p p . : N e u ro p te ra , C hrysop idae . Both la rv a e  and a d u l t s
w ere o b serv ed  fe e d in g  on th e  e g g s , la rv a e  and p u p ae .
These o b s e rv a tio n s  a re  i n  g e n e ra l  agreem ent w ith  th e  work o f  
L an d is  e t  a l .  (1 9 5 8 ), D y sa rt (1 9 6 1 ), and Van den Bosch and Hagen (1 966).
R e s u lts  o f  sweep n e t  c o u n ts  a re  p re se n te d  in  T ab le  10 . An 
av e rag e  o f  27 p re d a to r s  p e r  100 sweeps was o b ta in e d  on June  25, 1970 
p r i o r  to  th e  i n i t i a t i o n  o f  i n s e c t i c i d e  a p p l i c a t io n s .  A f te r  abou t 6-7
Table 10. E f fe c t  o f  i n s e c t i c id e  tre a tm e n ts  made f o r  c o n t r o l  o f  b o l l  w e ev il and bollw orm  on p re d a to ry  
in s e c t  s p e c ie s  in  c o t to n  f i e l d s .  Red R iver V a lle y  Area o f  N orthw est L o u is ia n a , 1970.
L o c a l i ty  and 
p la c e
Sweeps Number o f  p re d a to ry  i n s e c t  s p e c ie s  c o l le c te d N o ./100
Date^ Number L ad y b ee tles G eocoris N abis Chrysopa O rius T o ta l sweeps
F ie s t  Farm, 
S h rev ep o rt
June 25 400 49 56 12 0 1 118 29
J u ly  30-31 400 0 0 0 0 0 0 0
Red R iver 
V a lle y  E x p e ri­
June 25 500 54 79 22 3 2 160 32
m ent S ta t io n ,  
B o ss ie r  C ity
J u ly  30-31 500 0 0 0 0 0 0 0
H utch inson  
Farm, C e c ile
June 25 300 28 6 11 1 2 48 16
J u ly  30-31 300 0 0 . 0 0 0 0 0
P resp ray  co u n ts  -  made on June 25, 1970.
P o s tsp ra y  co u n ts  -  made on J u ly  30 -31 , 1970 a f t e r  6-7  a p p l ic a t io n s  o f  a  tox.-DDT-M .P. m ix tu re  f o r  b o l l  
w e e v il and bollw orm  c o n t r o l .
COU>
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a p p l ic a t io n s  o f  th e  i n s e c t i c id e s  w ere com pleted  on J u ly  30 -31 , 1970, 
sweep n e t  co u n ts  showed th a t  th e  p re d a to r s  had been  e l im in a te d .
S e v e ra l f i e l d  o b s e rv a tio n s  made d u r in g  th e  y e a r s  1968, 1969, and 1970 
in  th e  summer s e a so n , showed a s im i la r  t r e n d  o f  p r e d a to r  a c t i v i t y .
In  th e  c a se  o f  C o c c in e ll id  p re d a to r s  i t  was o b se rv ed  t h a t  th ey  show 
h ig h  a c t i v i t y  in  l a t e  sp r in g  and e a r ly  summer, no a c t i v i t y  d u rin g  th e  
p e r io d  o f  i n s e c t i c i d e  a p p l ic a t io n s  and a  slow  in c r e a s e  i n  a c t i v i t y  
a f t e r  i n s e c t i c i d e  a p p l ic a t io n s  a re  s to p p ed  some tim e  i n  l a t e  Septem ber. 
O b se rv a tio n s  on a c t i v i t y  o f  C o c c in e l l id s  w ere  made in  th e  S h rev ep o rt 
and S t .  Jo sep h  a r e a s .
The r e s u l t s  o f  sweep n e t  c o u n ts  d is c u s s e d  above a re  in  g e n e ra l  
agreem ent w ith  th e  r e s u l t s  o f  s e v e ra l  o th e r  w o rk e rs , who s ta t e d  th a t  
a p p l ic a t io n s  o f  i n s e c t i c i d e s  l i k e  toxaphene-D D T-m ethyl p a ra th io n  
m ix tu re s  e t c . ,  to  c o t to n  s e v e re ly  damages b e n e f i c i a l  p re d a to ry  
i n s e c t  and a r th ro p o d  s p e c ie s  (G aines 1954 and 1966, Van den Bosch e t  
a l .  1956, Ridgway e t  a l .  1967, Ridgway and L in d q u is t  1966, L in g ren  
and Ridgway 1967, and F alcon  e t  a l .  1 9 6 8 ).
P a th o g en ic  Fungi
O b se rv a tio n s  made d u r in g  t h i s  i n v e s t i g a t i o n  show th a t  no 
p a th o g e n ic  fu n g i ap p ea r to  be  a s s o c ia te d  w ith  t h i s  w h i te f ly  s p e c ie s . 
"S oo ty  m old" fu n g i grow ing on th e  honeydew was o b se rv ed  w ith  i t s  
m y c e l ia l  s t r a n d s  in te rm in g le d  w ith  th e  la r v a e  and pupae on c o t to n  
le av e s  b u t i t  d id  n o t ap p ea r to  p roduce  an a d v e rse  e f f e c t  on th e s e  
i n s e c t s .  These "S oo ty  mold" fu n g i g e n e r a l ly  b e lo n g  to  th e  fo llo w in g  
g e n e ra : M e lio la  and Capnodium, b u t s p e c i f i c  i d e n t i f i c a t i o n s  w ere n o t
m ade.
D y sart (1961) re p o r te d  th a t  th e  r e l a t i o n s h i p  o f  "S oo ty  mold" 
fu n g i s p e c ie s  w ith  d i f f e r e n t  s ta g e s  o f  th e  banded-w ing w h i te f ly  i s  o f  
a  s a p ro p h y tic  n a tu r e .
INSECTICIDE TESTS: LABORATORY STUDIES
B lo assay  T e s ts
L eaf d ip  and r o o t  d ip  s t u d i e s . - - T o x ic o lo g ic a l  re sp o n se s  w ere s tu d ie d  
f o r  banded-w ing w h i te f ly  p o p u la tio n s  from  d i f f e r e n t  a re a s  o f  L o u is ian a  
under la b o r a to r y  c o n d it io n s  a t  B aton Rouge to  b o th  com m ercial fo rm u la­
t io n s  and c a n d id a te  compounds b e lo n g in g  to  o rg an o p h o sp h a te , ca rb am ate , 
and c h lo r in a te d  h y d ro carb o n  g ro u p s . R e s u lts  o f  b io a s s a y s  em ploying 
l e a f  d ip  o r  r o o t  d ip  te ch n iq u es  a g a in s t  th e  i n s e c t  a re  r e p o r te d  h e re .
In  th e  p re l im in a ry  s c re e n in g , 7 compounds w ere r e j e c t e d  fo r  
one o r  th e  o th e r  o f  th e  fo llo w in g  r e a s o n s : UC 34096 showed v e ry  h ig h
i n s e c t i c i d a l  a c t i v i t y  a t  low c o n c e n t r a t io n s ,  b u t th e  p ro d u c e r , Union 
C a rb id e , d e c id e d  to  d is c o n t in u e  r e s e a r c h  on t h i s  p ro d u c t becau se  o f  
i t s  b r a in  c h o l in e s t r a s e  enzyme i n h i b i t i n g  a c t i v i t y .  DuPont 1764 
e x h ib i te d  v e ry  po o r i n s e c t i c i d a l  a c t i v i t y  and th e  su sp e n s io n s  w ere 
s t a b l e  o n ly  f o r  a s h o r t  d u r a t io n .  Diamond A lk a l i  DS-12580 was 
r e l a t i v e l y  in a c t iv e  even a t  h ig h  c o n c e n t r a t io n s .  Upjohn U-27415 had 
low i n s e c t i c i d a l  a c t i v i t y  and showed s ig n s  o f  c o n s id e ra b le  p h y to to x ­
i c i t y .  Methomyl caused  f a i r  m o r t a l i t i e s  b u t was p h y to to x ic  to  th e  
f o l i a g e .  BHC f a i l e d  to  show any a p p re c ia b le  m o r t a l i t i e s  even  a t  h ig h  
c o n c e n t r a t io n s .
P ro m isin g  compounds w ere t e s t e d  f u r t h e r  on w h i t e f l i e s  to  o b ta in  
t h e i r  to x ic o lo g ic a l  re sp o n se . P e rc e n t c o n c e n tr a t io n ,  t o t a l  number o f  
i n s e c t s  and p e rc e n t  k i l l  f o r  each  c o n c e n tr a t io n  o f  th e  compounds used
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in  th e  d o s a g e -m o r ta l i ty  t e s t s  a g a in s t  banded-w ing w h i te f ly  la rv a e  o r  
eggs a r e  l i s t e d  in  Appendix T ab le  1 .
The to x ic o lo g ic a l  re s p o n se  o f  th e  banded-w ing w h i te f ly  la rv a e  
to  m eth y l p a ra th io n  and m onocrotophos i s  shown in  T ab le  11, and F ig s .
4 and 5 .
P o p u la tio n s  from th e  S h re v e p o rt (R) a re a  when compared w ith  
p o p u la t io n s  from th e  Baton Rouge (S) a r e a ,  e x h ib i te d  h ig h  le v e l s  o f 
r e s i s t a n c e  to  m ethy l p a r a th io n  (T ab le  11 and F ig . 4 ) ,  b o th  a t  LC50  and 
LC95 l e v e l s  (up to  5 6 - f o ld ) . An in te rm e d ia te  le v e l  o f  r e s i s t a n c e  
(1 3 - fo ld )  was shown by p o p u la t io n s  from  th e  S t .  Joseph  a r e a ,  in d ic a t in g  
th e  p re se n c e  o f  r e s i s t a n t  g e n o ty p e s . No a p p re c ia b le  d i f f e r e n c e  in  
th e  l e v e l s  o f  r e s i s t a n c e  was shown betw een  cag e  and f i e l d  p o p u la tio n s  
from  S h rev ep o rt a r e a ,  i n d i c a t in g  t h a t  r e s i s t a n t  geno types w ere m ain­
ta in e d  o v e r  a 2 -y e a r  p e r io d  by o c c a s io n a l ly  in tr o d u c in g  new r e s i s t a n t  
•p o p u la tio n s  from th e  f i e l d .  However, th e  s lo p e  o f  th e  dosage re sp o n se  
cu rv es  f o r  th e  S h rev ep o rt - f i e l d  p o p u la t io n  was s te e p e r  th a n  th e  
S h rev e p o rt -  cage p o p u la t io n ,  i n d i c a t in g  a c o m p a ra tiv e ly  more 
homozygous p o p u la tio n  u n d e r f i e l d  c o n d i t io n s .
In  g e n e ra l  a l l  c u rv e s ,  though  v a ry in g  in  d eg ree  o f s lo p e ,  
ap p ea r to  be  r a th e r  f l a t ,  i n d i c a t in g  c o n s id e ra b le  h e te r o g e n i ty  in  
re sp o n se  (F ig . 4 ) .  Thus, w ith  s e l e c t i o n  p r e s s u r e ,  i t  i s  ex p ec ted  
th a t  h ig h  le v e ls  o f  r e s i s t a n c e  may d ev e lo p  r a p id ly  as  th e  freq u en cy  
o f  r e s i s t a n t  genotypes i s  in c r e a s e d .  The s lo p e  o f  d o s a g e -m o r ta l i ty  
r e g r e s s io n  l i n e  ( ld -p  l i n e )  o f  Baton Rouge s u s c e p t ib le  p o p u la tio n  i s  
r a t h e r  f l a t .  This in d ic a te s  th e  p re se n c e  o f  r e s i s t a n t  geno types which 
co u ld  b r in g  up a problem  o f  r e s i s t a n c e  to  m eth y l p a ra th io n ,  i f  th e  
s e l e c t i o n  p re s s u re  i s  in c r e a s e d .
Table 11. T o x ic o lo g ic a l re sp o n se  to  m ethy l p a ra th io n  and m onocrotophos o f  th e  banded-w ing w h ite f ly *  in  
L o u is ia n a , Baton Rouge. 1969-1970.
lc5o x  10-5 LC95 X 10"5 R e s is ta n c e Level
P o p u la tio n ^
R eg ress io n
c o e f f i c i e n t
Dose 95% C onfidence 
°L co n e . i n t e r v a l
Dose 
% conc.
95% C onfidence 
i n t e r v a l ^ 5 0 ^ 9 5
M ethyl P a ra th io n
Baton Rouge (C) 
( s u s c e p t ib le )
1 .6 7 .6  5 .2  -  10 .9 8 3 .0 4 4 .0  -  262.9 1 .0 0 1 .0 0
S t .  Joseph  (F) 2 .5 102.6 8 9 .8  -  117.7 4 77 .2 360 .8  -  710.3 13.46 5 .7 4
S h rev ep o rt (C) 1 .7 4 3 1 .3  379 .0  -  48 4 .9 3913.2 3079.7 -  5302.4 56 .60 4 7 .1 1
S h rev ep o rt (F) 3 .5 391.7  329 .5  -  447 .0  
M onocrotophos
1159.0 928.3  -  1682.8 51 .40 13.95
Baton Rouge (C) 
( s u s c e p t ib le )
1 .8 8 7 .8  6 3 .5  -  117.9 743.5 4 24 .5  -  2132.3 1 .0 0 1 .0 0
S t .  Joseph  (F) 1 .5 119.2 91 .3  -  154.6 1387.0 769 .2  -  3919.6 1.36 1.87
S h rev ep o rt (C) 1 .8 524 .0  404 .8  -  661.3 4536 .6 2918.3  -  9087.7 5 .97 6 .1 0
S h rev ep o rt (F) 2 . 1 551.3  443 .6  -  672 .8 3348.5 2342.8  -  5757.0 6 .2 8 4 .5 0
* Mixed p o p u la tio n  o f  1 s t  and 2nd i n s t a r  la rv a e  t e s t e d  on 8 th  day a f t e r  d e p o s it io n  o f  th e  eg g s.
O
C -  P o p u la tio n  m a in ta in ed  i n  th e  cage a t  Baton Rouge.











F ig u re  4 . D o sa g e -m o rta lity  cu rv es  o f  banded-w ing w h i te f ly  p o p u la tio n s  t r e a t e d  w ith  m ethy l p a ra th io n  and 
h e ld  f o r  s i x  d ay s.
*C -  cage p o p u la tio n .




7 . 8 2 %°£erp« (<
0 — 0  ST. JOSEPH (F)
















• —  •  BATON ROUGE <C)
(SUSCCPTI9LE)
3 —-O S T . JOSEPH (F)
X— X SHREVEPORT (C ) 




.0 0 0 1  >001 .0 1  .1
CONC. MONOCROTOPHOS IN %
F ig u re  5 . D o sa g e -m o rta lity  cu rves o f  banded-w ing w h i te f  ly  p o p u la tio n s  t r e a t e d  w ith  m onocrotophos and 
h e ld  f o r  s i x  d a y s .
*C -  cage p o p u la tio n .
F -  f i e l d  p o p u la tio n .
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The h ig h ly  r e s i s t a n t  S h rev ep o rt f i e l d  p o p u la t io n  shows 
h e te r o g e n i ty  even  w ith  5 1 -fo ld  r e s i s t a n c e .  This in d ic a te s  th a t  
p o p u la t io n s  in  th e  S h rev ep o rt a re a  have  n o t y e t  p ro g re s se d  to  th e  
p o in t  t h a t  o n ly  h ig h ly  r e s i s t a n t  gen o ty p es  rem a in . This c o u ld  p ro b a b ly  
be e x p la in e d  by th e  polyphagous n a tu re  o f  th e  w h i te f ly  s p e c ie s  which 
s u rv iv e s  on v a r io u s  h o s t  p la n ts  o f  d i f f e r e n t  f a m i l i e s .  The s e l e c t i o n  
p r e s s u r e  by in s e c t i c id e s  v a r ie s  on th e s e  d i f f e r e n t  h o s ts  and i t  i s  
n i l  on some o f  them . B es id e s , m ig ra t io n s  o r  movements o r  th e  w h i te f ly  
p o p u la t io n s ,  h a v in g  v a ry in g  d eg rees  o f  r e s i s t a n c e  i s  a p o s s i b i l i t y .
R epeated  a p p l ic a t io n s  o f  m e th y l p a ra th io n  even a t  low doses 
w i l l  e f f e c t i v e l y  su p p re ss  s u s c e p t ib le  w h i te f ly  p o p u la t io n s ,  b u t a re  
r e l a t i v e l y  i n e f f e c t i v e  a g a in s t  th e  r e s i s t a n t  p o p u la tio n s  o c c u r r in g  in  
th e  S h rev e p o rt a r e a  o f  th e  upper Red R iv e r V a lle y  o f  N orthw est 
L o u is ia n a .
The f in d in g s  d is c u s se d  above a r e  su p p o rte d  f u r th e r  by th e  
r e p o r t s  o f  o th e r  w orkers on th e  a p p a re n t r e s i s t a n c e  o f  th e  w h i te f ly  
s p e c ie s  T. a b u t i lo n e a  and JB. ta b a c i  to  m e th y l p a r a th io n .  B o ling  and 
S c h u s te r  (1969) o b serv ed  banded-w ing w h i te f ly  p o p u la tio n s  in  la r g e  
numbers on c o t to n  p la n ts  d u rin g  J u ly  and A ugust tow ards th e  end o f  
th e  grow ing s e a s o n . The m a jo r i ty  o f  th e  c o t to n  f i e l d s  in  th e  Rio 
G rande V a lley  had  been  p e r io d ic a l ly  sp ra y ed  w ith  m ethy l p a ra th io n  
f o r  i n s e c t  c o n t r o l .  T h e re fo re , i t  would ap p ea r t h a t  w h i te f ly  
p o p u la tio n s  in  t h i s  a re a  a re  n o t s u s c e p t ib le  to  c o n tr o l  w ith  m ethy l 
p a r a th io n .  j .  E . L ip es , p e rso n a l com m unication , and Kramer (1966) 
re p o r te d  a p p a re n t r e s i s ta n c e  o f  B. t a b a c i  on c o t to n  to  m ethy l 
p a ra th io n  in  c o u n tr ie s  o f  C e n tra l  A m erica.
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D o sa g e -m o rta lity  cu rv es  o f  th e  S t .  Joseph  p o p u la tio n  and th e  
Baton Rouge p o p u la tio n  d id  n o t d i f f e r  g r e a t ly  in  t h e i r  s lo p e s  o r  in  
le v e l s  o f  r e s i s t a n c e  to  m onocrotophos a t  b o th  LC50  and LC95 (T ab le  11 
and F ig .  5 ) .  P o p u la tio n s  from S h rev e p o rt a r e a ,  when compared w ith  
p o p u la tio n s  from  B aton Rouge and S t .  Jo sep h  a r e a s ,  e x h ib i te d  
r e s i s t a n c e  to  m onocrotophos b o th  a t  IXJ50  and LC95 (UP t 0  6 - f o l d ) .  The 
r e l a t i v e l y  f l a t  c u rv e s  f o r  a l l  p o p u la tio n s  t e s t e d ,  how ever, in d ic a te  
t h a t  th e  p o p u la tio n s  a r e  h e te ro zy g o u s  and t h a t  th e  s e l e c t i o n  has n o t 
p ro g re s se d  to  th e  p o in t  w here o n ly  r e s i s t a n t  geno types rem a in . The 
r e s i s t a n c e  le v e l s  r e f e r r e d  to  (T ab le  11) c o r r e l a t e  v e ry  c lo s e ly  
w ith  th e  u sage  o f  m onocrotophos i n  th e  S h rev e p o rt a r e a .  M onocrotophos 
s t i l l  s a t i s f a c t o r i l y  checks th e  w h i t e f ly  p o p u la tio n s  in  S h rev ep o rt 
a r e a ,  b u t th e r e  i s  an in d ic a t io n  t h a t  r e s i s t a n c e  i s  in c re a s in g  
p r o g r e s s iv e ly .
The to x ic o lo g ic a l  re sp o n se  o f  banded-w ing w h i te f ly  la rv a e  to  
s e v e r a l  o th e r  c a n d id a te  compounds i s  shown i n  T ab le  12. The 
o rganophosphorus compounds v a r ie d  i n  t h e i r  e f f e c t  a t  I£50> T orak®  
b e in g  th e  m ost e f f e c t i v e ,  fo llo w ed  by f e n s u l f o th io n ,  and a  m ix tu re  o f  
f e n s u l f o th io n  + d i s u l f o to n .  However, no a p p re c ia b le  d i f f e r e n c e  was 
n o t ic e d  betw een cage  and f i e l d  p o p u la t io n s  from  th e  S h rev e p o rt a re a  fo r 
each  o f  th e  above 3 in s e c t i c id e s  t e s t e d ,  ex ce p t i n  c a se  o f  T o rak ® , 
w here th e  f i e l d  p o p u la tio n  r e q u ir e d  ab o u t tw ice  th e  dosage a t  IX350 as 
th e  cag e  p o p u la t io n .
Of th e  c a rb am a te s , c a rb o fu ra n  was in te rm e d ia te  in  e f f e c t  and 
fo rm e ta n a te  (h y d ro c h lo r id e ) , and DuPont 1642 w ere r e l a t i v e l y  
i n e f f e c t i v e .
Table 12. T o x ic o lo g ic a l re sp o n se  o f  banded-w ing w h i te f ly  p o p u la tio n s  from th e  upper Red R iver V a lley  
(S h rev ep o rt)  a re a  fo llo w in g  a p p l ic a t io n  o f  s e v e r a l  c a n d id a te  compounds. Baton Rouge, 
L o u is ia n a . 1969-1970.
I n s e c t ic id e P o p u la tio n
R eg ress io n
c o e f f i c i e n t
LCS0  X 10"•5 LC50  X 10-5
Dose 
% conc.
95% C onfidence 
i n t e r v a l
Dose 
7o conc.
95% C onfidence  
i n t e r v a l
C arbo fu ran S h rev ep o rt (F)* 1 .9 108.7 8 6 .0 - 136.2 815 .6 528 .8  -  1618.2
F e n s u lfo th io n S h rev ep o rt (C)* 2 . 0 72 .1 4 1 .0 - 107.4 502 .1 267 .8  -  2487.9
S h rev ep o rt (F )* 1 .7 78 .9 4 5 .9 - 118 .9 761 .4 374 .2  -  4276 .2
F e n s u lfo th io n  + S h rev ep o rt (C)* 2 .3 7 4 .9 37 .7 _ 118.6 402 .5 212.6  -  3067.7
d is u l f o to n
S h rev ep o rt (F )* 2 .2 9 3 .4 6 8 .6 - 122.7 532.5 335 .3  -  1254.0
Torak® S h rev ep o rt (C)* 1 .2 3 9 .9 19 .1 - 6 5 .9 954.2 356 .1  -  12848.1
S h rev ep o rt (F)* 1 .3 7 3 .9 5 2 .9 - 96 .9 1323.4 777 .6  -  3080.8
F orm etanate S h rev ep o rt (F)* 1 .7 316 .8 197.9 465 .0 3147.7 1605.5 -  13524.0
(h y d ro ch lo r id e )
DuPont 1642 S h rev ep o rt (F)* 2 . 2 511 .2 277 .4 - 809.5 2856.6 1559.3 -  12207.1
C arbofu ran S h rev ep o rt (C)** 3 .4 153.9 133.6 - 178.8 390 .2 311 .3  -  545 .6
* Mixed p o p u la tio n  o f  1 s t  and 2nd i n s t a r  la rv a e  t e s t e d  by " l e a f  d ip  te c h n iq u e " , on 8 th  day a f t e r  
d e p o s i t io n  o f  th e  e g g s .
**  Egg s ta g e  t e s t e d  by " ro o t  d ip  te c h n iq u e "  on 3rd  day a f t e r  d e p o s i t io n  o f  th e  eg g s.
C -  P o p u la tio n  m a in ta in ed  in  th e  cage a t  Baton Rouge.
F -  P o p u la tio n  o b ta in e d  d i r e c t l y  from th e  f i e l d  s o u rc e .
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The to x ic o lo g ic a l  re sp o n se  o f  th e  w h i te f ly  eggs to  c a rb o fu ra n  
i s  shown in  T able 12. T here was no s i g n i f i c a n t  d i f f e r e n c e  betw een 
LCijq v a lu e s  f o r  egg (153 .9  x 10" ^ ) ,  and l a r v a l  (108 .7  x 10"^) s ta g e s  
t r e a t e d .
The d a ta  r e f e r r e d  to  in  T ab le  12 a r e  from  th e  r e s u l t s ’ o f  one 
t e s t .  The compounds need  to  be t e s t e d  f u r th e r  and u n d er d i f f e r e n t  
c o n d i t io n s  w ith  more numbers b e fo re  f i n a l  comments can  be made 
r e g a rd in g  t h e i r  u s e fu ln e s s  i n  w h i te f ly  c o n t r o l .
S o i l  a p p l ic a t io n  s t u d i e s . —C ounts f o r  m o r t a l i t y  w ere made on th e  6 th  
day a f t e r  a p p l ic a t io n  o f  th e  tre a tm e n ts  (T able  1 3 ) . A ld ic a rb  G,
DuPont 1642, DuPont 1410, and c a rb o fu ra n  WP w ere s i g n i f i c a n t l y  
s u p e r io r  to  c a rb o fu ra n  G and th e  check  t r e a tm e n t .  However, c o u n ts  made 
on 5 p la n ts  ( r e p l i c a t e s )  o f  c a rb o fu ra n  G tre a tm e n t on th e  20 th  day 
a f t e r  th e  a p p l ic a t io n  showed 100% m o r t a l i t y  o f  th e  l a r v a l  i n s t a r s .
T h is shows th a t  u p tak e  o f  c a rb o fu ra n  in  th e  g ra n u la r  form i s  ra th e r slow 
compared to  th e  w e tta b le  powder fo rm . The re a s o n ( s )  f o r  t h i s  v a r i a ­
t i o n  betw een th e  g ra n u la r  and w e t ta b le  powder fo rm u la t io n  o f  c a rb o fu ra n  
a r e  unknown and more t e s t s  w ould be needed fo r  t h e i r  e lu c i d a t io n .  A 
p re l im in a ry  t e s t  co nducted  in  th e  f i e l d  (p . 112 ) a l s o  showed a 
c o n s id e ra b le  la p se  o f  tim e  b e fo re  m o r t a l i t y  o f  im m ature w h i t e f l i e s  
was o b serv ed  su b seq u en t to  th e  a p p l i c a t io n  o f g ra n u la r  a ld i c a r b .
F o l i a r  sp ra y  a p p l ic a t io n  s t u d i e s . - - M o r t a l i t y  c o u n ts  made on th e  5 th  
day a f t e r  a p p l ic a t io n  o f  th e  t r e a tm e n ts  (T ab le  14) show t h a t  m onocrot­
o p h o s , f e n s u l f o th io n ,  S ta u f f e r  N -2596, S h e ll  SD-17250, f e n s u l f o th io n  + 
d i s u l f o to n ,  DuPont 1642, and DuPont 1410 w ere s i g n i f i c a n t l y  s u p e r io r  
to  a l l  o th e r  t r e a tm e n ts .  C arb o fu ran  and m ethy l p a ra th io n  w ere
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T able  13. L ab o ra to ry  e v a lu a tio n  o f  sy s te m ic  in s e c t i c id e s  a p p lie d  as a 
s o i l  t re a tm e n t to  c o tto n  s e e d l in g s  f o r  th e  c o n t r o l  o f  
r e s i s t a n t  banded-w ing w h i t e f l i e s  (caged S h rev ep o rt p o p u la ­
t io n )  . Baton Rouge, L o u is ia n a . A ugust 1970.
M a te r ia l lb  9 AI/AC
No. o f  1 s t  & 2nd 
i n s t a r  la rv a e  
exam ined on 5 p la n ts
% m o r t a l i t y  
6 days a f t e r  
treatm ent*-
A ld ic a rb , G 1 1166 100  a
DuPont 1642, WP 1 1338 100  a
DuPont 1410, WP 1 1442 99 a
C a rb o fu ra n , WP 1 1112 95 a
C a rb o fu ra n , G 1 1122 39 b
Check - 1050 6 b
C arb o fu ra n , G^ 1 823 100
P e rc e n t m o r t a l i t i e s  fo llo w ed  by th e  same l e t t e r s  a r e  n o t c o n s id e re d  
s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  5% le v e l  a c c o rd in g  to  D uncan 's 
m u l t ip l e  ran g e  t e s t .  A n a ly sis  o f  v a r ia n c e  i s  shown in  A ppendix 
T ab le  2 .
^ P la n ts  re -exam ined  f o r  m o r t a l i t y  c o u n ts  20 days a f t e r  t r e a tm e n t ,  
hence  th e s e  d a ta  a r e  n o t in c lu d e d  i n  th e  a n a ly s is  o f  v a r ia n c e .
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T ab le  14. E v a lu a tio n  o f  v a r io u s  I n s e c t i c id e s  a p p lie d  as f o l i a r  sp ray s  
to  c o t to n  s e e d l in g s  I n f e s te d  w ith  r e s i s t a n t  banded-w ing 
w h i t e f l l e s  (caged  S h rev e p o rt p o p u la t io n ) .  Baton Rouge, 
L o u is ia n a . J u ly  1970.
T reatm en t % M o r ta l i ty ;  1 s t  & 2nd
M a te r ia l
lb
AI/AC
i n s t a r  la rv a e  5 
days a f t e r  tre a tm e n t^
M onocrotophos, LC 1 100  a
F e n s u lfo th io n , EC 1 99 a
S ta u f f e r  N-2596, EC 1 99 a
S h e l l  SD-17250, LC 1 89 a
F e n s u lfo th io n  +  
d i s u l f o to n ,  EC 1 99 a
DuPont 1642, WP 1 100 a
DuPont 1410, WP 1 90 a
C arb o fu ran , WP 1 83 b
M ethyl P a ra th io n , EC 1 72 be
Hoe 2960, EC 1 61 c
F o rm etana te  
(h y d ro c h lo r id e ) ,  WP 1 29 d
Check 14 e
P e rcen t m o r t a l i t y  b ased  on t o t a l  o f  500 la rv a e  sc re e n e d  on 5 
le a v e s .  T rea tm en t means fo llo w ed  by th e  same l e t t e r s  a re  n o t 
c o n s id e re d  s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  5% le v e l  a cco rd in g  to  
D uncan 's m u l t ip le  range  t e s t .  A n a ly s is  o f  v a r ia n c e  i s  shown in  
Appendix T ab le  3 .
s i g n i f i c a n t l y  b e t t e r  th a n  fo rm e ta n a te  (h y d ro c h lo r id e ) ,  and th e  check . 
However, no s i g n i f i c a n t  d i f f e r e n c e  was shown betw een c a rb o fu ra n  and 
m eth y l p a r a th io n .
INSECTICIDE TESTS: FIELD STUDIES
T e s t 1 . —M o r ta l i ty  c o u n ts  made on th e  5 th  day (T able 15) a f t e r  th e  
f i r s t  a p p l ic a t io n  show t h a t  m onocrotophos and c a rb o fu ra n  w ere s i g n i f i ­
c a n t ly  s u p e r io r  to  a l l  o th e r  t r e a tm e n ts .  F e n s u lfo th io n  and DuPont 
1410 showed s i g n i f i c a n t l y  b e t t e r  m o r t a l i t i e s  th a n  S ta u f f e r  N-2596, 
DuPont 1642 and th e  check  t r e a tm e n t .  No s i g n i f i c a n t  d i f f e r e n c e  was 
shown betw een S ta u f f e r  N -2596, DuPont 1642 and th e  ch eck .
R ecurrence  c o u n ts  th e  1 2 th  day a f t e r  a p p l i c a t io n ,  show th a t  
m onocro tophos, f e n s u l f o th io n  and c a rb o fu ra n  w ere s i g n i f i c a n t l y  s u p e r io r  
to  a l l  o th e r  t re a tm e n ts  i n  re d u c in g  th e  egg and l a r v a l  i n s t a r  p o p u la ­
t i o n s .  However, DuPont 1410, S ta u f f e r  N-2596 and DuPont 1642 were 
s i g n i f i c a n t l y  b e t t e r  th a n  th e  c h ec k . R ecu rren ce  c o u n ts  a f t e r  th e  20th  
day show th a t  m onocrotophos and c a rb o fu ra n  w ere s i g n i f i c a n t l y  s u p e r io r  
to  a l l  o th e r  t r e a tm e n ts .  F e n s u lfo th io n ,  DuPont 1410, S ta u f f e r  N-2596 
and DuPont 1642 w ere s i g n i f i c a n t l y  b e t t e r  th a n  th e  check; how ever, no 
s i g n i f i c a n t  d i f f e r e n c e  was n o t ic e d  betw een DuPont 1410, S ta u f f e r  N-2596 
and DuPont 1642.
R e s u lts  o f  th e  e f f e c t  o f  i n s e c t i c i d e  a p p l ic a t io n s  on y ie ld  o f  
seed  c o t to n  a r e  p re s e n te d  in  T ab le  16 . O rth o g o n a l com parisons show 
t h a t  m onocrotophos. and c a rb o fu ra n  w ere s i g n i f i c a n t l y  s u p e r io r  to  th e  
check  t r e a tm e n t.  However, no s i g n i f i c a n t  d i f f e r e n c e  was shown betw een 
m onocrotophos and c a rb o fu ra n .
T e s t  2 . - - R e s u l ts  o f  e v a lu a t io n  o f  v a r io u s  i n s e c t i c i d e s  a p p lie d  as 
f o l i a r  sp ray s  fo r  c o n t r o l  o f  th e  banded-w ing w h i te f ly  on c o t to n  a re
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Table 15. E ffe c t  o f  variou s in s e c t ic id e s  ap p lied  as f o l i a r  sprays fo r  c o n tr o l o f  th e  banded-wing
w h ite f ly  on c o tto n  in  an a c t iv e  s ta g e  o f  growth. F ie s t  Farm, Shreveport, L ou isiana .
August 1970.
R ecu rren ce^ ; eg g s , 1 s t  & 2nd 
% m o rta lity ^ -; 1s t  and i n s t a r  la r v a e /s q  in c h  o f
T reatm ents lb  AI/AC 2nd i n s t a r  la rv a e ____________________le a f  s u r f a c e
/ a p p l i . ,  a p p lie d  on a t  in d ic a te d  days a f t e r  i n i t i a t i o n  o f  tre a tm e n ts^
Aug. 7 and 12, 1970 5 12 20
M onocrotophos, LC 1 lb 89 a 20  a 171 a
F e n s u lfo th io n , EC 1 lb 58 b 44 a 260 ab
DuPont 1410, WP 1 lb 49 b 240 b 605 be
S ta u f f e r  N-2596, EC 1 lb 13 c 235 b 617 be
DuPont 1642, WP 1 lb 18 c 208 b 810 c
C arb o fu ran , WP 1 lb 88  a 5 a 91 a
Check4 - 3 c 449 c 1962 d
^ P e rc e n t m o r t a l i t y  based on t o t a l  o f  4000 la rv a e  observ ed  on 40 le a v e s .
O
R ecurrence coun ts  b ased  on t o t a l  o f  40 sq in c h  l e a f  s u r f a c e  a re a  ob serv ed  on 40 le a v e s .
3
T reatm ent means w i th in  day fo llo w ed  by th e  same l e t t e r s  a re  n o t c o n s id e re d  s i g n i f i c a n t l y  d i f f e r e n t  a t  
th e  5% le v e l  a cc o rd in g  to  D uncan 's m u l t ip le  ran g e  t e s t .  A n a ly sis  o f  v a r ia n c e  i s  shown in  Appendix 
T ables 4 , 5 and 6 .
4  A ll tre a tm e n ts  re c e iv e d  15 a p p l ic a t io n s  o f  a  tox.-DDT-M .P. m ix tu re  fo r  b o l l  w e e v il and bollw orm  c o n t r o l .
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Table 16. Y ie ld  o f  seed  c o t to n ,  fo llo w in g  banded-w ing w h i te f ly  
c o n t r o l .  F i e s t  Farm , S h re v e p o r t , L o u is ia n a . O ctober- 
November 1970.
O rthogonal
T rea tm en ts  in  lb  o f  A I/ c o m p a r i s o n s 2
T reatm en t A C /a p p li. a p p l ie d  on Y ie ld  **: P ( < .0 1 )
No. Aug. 7 , 12 and 27 , 1970 ( lb / a c r e )  NS: Not s i g n i f i c a n t
I M onocro tophos, LC 1 lb 2557 Cx -  I ,  I I  v s  I I I * *
I I C a rb o fu ra n , WP 1 lb 2613 C2 - I  vs I I NS
I I I Check1 1833
1 A ll t r e a tm e n ts  r e c e iv e d  15 a p p l ic a t io n s  o f  a  tox.-DDT-M .P. m ix tu re  
f o r  b o l l  w e e v il and bollw orm  c o n t r o l .
^ C i and C2 r e p r e s e n t  o r th o g o n a l com parisons 1 and 2 , r e s p e c t iv e ly .  
A n a ly s is  o f  v a r ia n c e  i s  shown in  Appendix T ab le  7 .
p re s e n te d  in  T able 17 . O rth o g o n a l com parisons show th a t  c a rb o fu ra n  
and p h o ra te  w ere s i g n i f i c a n t l y  s u p e r io r  to  th e  check  t r e a tm e n ts .
However, no s i g n i f i c a n t  d i f f e r e n c e  was shown betw een c a rb o fu ra n  and 
p h o r a te ,  and check 1 and ch eck  2 .
T e s t 3 . — R e su lts  o f  th e  t e s t  to  d e te rm in e  th e  e f f e c t iv e n e s s  o f 
m onocrotophos a p p lie d  a t  2 d o sage  r a t e s  w ith  d i f f e r e n t  sp ra y  sch ed u le s  
a re  p re s e n te d  in  T ab les  18 and 19 . The p la n t s  t r e a te d  in  t h i s  t e s t  
w ere in  an a c t iv e  s ta g e  o f  g ro w th . M onocrotophos t r e a tm e n ts  w ere 
s i g n i f i c a n t l y  s u p e r io r  to  e n d o su lfa n  when m o r t a l i t y  c o u n ts  were made 
on th e  6 th  day a f t e r  t r e a tm e n t  a p p l i c a t io n s .  As e n d o su lfa n  e x h ib ite d  
v e ry  poor r e s u l t s  (16% m o r t a l i t y )  i t  was n o t  t e s t e d  f u r t h e r .  Counts 
made on th e  1 3 th  and 2 0 th  d ay s  showed s i g n i f i c a n t  r e d u c t io n  in  th e  
r e c u r re n c e  o f  th e  w h i te f ly  p o p u la t io n s .  However, no s i g n i f i c a n t  
d i f f e r e n c e  was n o tic e d  be tw een  m onocrotophos t r e a tm e n ts .
T e s t  4 (E xperim ents A and B ) • —The r e s u l t s  o f  e v a lu a t io n  o f  v a r io u s  
i n s e c t i c id e s  a p p lie d  a s  f o l i a r  sp ra y s  to  c o t to n  in  an advanced s ta g e  
o f  m a tu r i ty  fo r  c o n tr o l  o f  th e  banded-w ing w h i te f ly  a r e  p re s e n te d  in  
T a b le s  20 and 21. The d a ta  in  T ab le  20 show th a t  c o n t r o l  was very  
p o o r and th e re  was no s i g n i f i c a n t  d i f f e r e n c e  betw een th e  tre a tm e n ts  and 
th e  ch eck . The d a ta  p re s e n te d  in  T ab le  21 showed th a t  a g a in  c o n tro l  
was poor b u t th e re  was h ig h ly  s i g n i f i c a n t  d i f f e r e n c e  betw een th e  
m onocrotophos t re a tm e n ts  and th e  ch eck . T here  was no s ig n i f i c a n t  
d i f f e r e n c e  betw een m onocrotophos tr e a tm e n ts  a p p lie d  a t  th e  r a t e  o f  0 .25  
o r  0 .5 0  vs 1 .0 0  l b ,  how ever, th e r e  was a  s i g n i f i c a n t  d i f f e r e n c e  betw een 
th e  tre a tm e n ts  o f  0 .2 5  and 0 .5 0  l b .
Table 17. E valuation o f  variou s in s e c t ic id e s  a p p lied  as f o l i a r  sprays fo r  c o n tr o l o f  th e  banded-wing




M a te r ia l
lb
AI/AC
% M o r ta l i ty ^ ;  1 s t  & 2nd 
i n s t a r  la rv a e  6 
days a f t e r  tre a tm e n t
O rthogonal co m parisons3 
** P ( < .0 1 )
NS: Not s ig n i f i c a n t
I Check 1^ - 4 C i -  I ,  I I  v s  I I I ,  IV**
I I Check 2 - 7 C2 -  I  v s  I I NS
I I I C arb o fu ran , WP 0 .7 5 81 C3 -  I I I  v s  IVNS
IV P h o ra te , EC 1 .0 0 78
* P e rc e n t m o r t a l i t y  based  on t o t a l  o f  4 ,0 0 0  la rv a e  o b serv ed  on 40 le a v e s .
^ A ll  tre a tm e n ts  re c e iv e d  15 a p p l ic a t io n s  o f  a  tox.-DDT-M .P. m ix tu re  f o r  b o l l  w e e v il and bollw orm  c o n t r o l .
O
c l> c 2> an<* c 3  r e p r e s e n t  o r th o g o n a l com parisons 1 , 2 , and 3 , r e s p e c t iv e ly .  A n a ly s is  o f  v a r ia n c e  i s  
shown i n  Appendix T able  8 .
Table 18. E valuation o f  in s e c t ic id e s  ap p lied  as f o l i a r  sprays fo r  c o n tr o l o f  th e banded-wing w h ite f ly  on
co tto n  in  an a c t iv e  s ta g e  o f growth. Red River V a lley  Experiment S ta tio n , B ossier  C ity ,
L ou isiana. August 1970.
Treatm ent^ 70 m o r ta l i ty * ;  1s t  and
R ecurrence^ ; e g g s , 1 s t  & 2nd 
i n s t a r  la r v a e /s q  in c h  o f
lb 2nd i n s t a r  la rv a e l e a f  s u r f a c e
Number M a te r ia l
AI/AC 
/ a p p l i .
a t  in d ic a te d  days a f t e r  i n i t i a t i o n  o f  t re a tm e n ts  
6 13 20
I M onocrotophos, LC^ 1 .0 95 3 5
I I M onocrotophos, LC^ 0 .25 53 14 3
I I I E ndosu lfan 0 .75 16
* P e rc e n t m o r ta l i ty  based  on t o t a l  o f  8000 la rv a e  sc ree n ed  on 80 le a v e s .
R ecurrence  co u n ts  based  on t o t a l  o f  80 sq in c h  l e a f  s u r f a c e  a re a  sc ree n ed  on 80 le a v e s .
^ Two f o l i a r  a p p l ic a t io n s  -  a t  5 days i n t e r v a l .
^  Four f o l i a r  a p p l ic a t io n s  -  a t  5 days i n t e r v a l .
^ A ll tre a tm e n ts  re c e iv e d  15 a p p l ic a t io n s  o f  a tox.-DDT-M .P. m ix tu re  fo r  b o l l  w e e v il and bollw orm  c o n t r o l .
Table 19. E valuation  o f  in s e c t ic id e s  ap p lied  as f o l i a r  sprays fo r  c o n tr o l o f  the banded-wing w h ite f ly  on
co tto n  in  an a c t iv e  s ta g e  o f  growth. Red River V a lley  Experiment S ta tio n , B ossier  C ity ,
L ouisiana. August 1970.
T reatm ent O rthogonal comparisons^-
Number M a te r ia l
lb  
AI/AC 
/ a p p l i .
M o r ta l i ty  R ecurrence  
a t  days in d ic a te d  a f t e r  i n i t i a t i o n  o f  tre a tm e n ts  
6 13 20
I M onocrotophos, LC^ 1 .0 Cl -  I ,  I I  v s  III**  c i  -  I  v s  I I NS Ci -  I  v s  I I NS
I I M onocrotophos, LC^ 0 .2 5 c 2 -  I  v s  I I * *
I I I E ndosu lfan 0 .7 5
1 ** p ( < .0 1 ) ;  NS -  Not s i g n i f i c a n t .
C i and C2 r e p r e s e n t  o r th o g o n a l com aprisons 1 and 2 ,  r e s p e c t iv e ly .  
A n a ly s is  o f  v a r ia n c e  i s  shown in  Appendix T ables 9 , 10 and 11.
^ Two f o l i a r  a p p l ic a t io n s  -  a t  5 days i n t e r v a l
O
Four f o l i a r  a p p l ic a t io n s  -  a t  5 days i n t e r v a l .
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T ab le  2 0 . E v a lu a tio n  o f  v a r io u s  in s e c t ic id e s  fo r  c o n t r o l  o f  th e  banded- 
wing w h i t e f ly ,  a p p l ie d  as f o l i a r  s p r a y s ,  to  c o t to n  in  an 
advanced s ta g e  o f  m a tu r i ty  (Experim ent A ). Gahagan P la n ta ­
t i o n ,  A rm is tead , L o u is ia n a . Septem ber 1969.
T reatm en t % M o rta lity * -; 1 s t  & 2nd
M a te r ia l
lb
AI/AC
i n s t a r  la r v a e ,  7 days 
a f t e r  t re a tm e n t
Check^ 0 . 2  a
M onocrotophos, LC 1 .0 13 .8  a
F e n s u lfo th io n ,  EC 1 .0 25 .7  a
F o rm etan a te  
(h y d r o c h lo r id e ) , WP 1 .0 1 .2  a
C a rb o fu ra n , WP 1 .0 1 0 .1  a
T orak , EC 1 .0 2 .8  a
DuPont 1642, WP 1 .0 8 .7  a
DuPont 1410, WP 1 .0 0 . 0  a
*• P e rc e n t m o r t a l i t y  based  on t o t a l  o f  1200 la rv a e  sc re e n e d  on 12
le a v e s .  T rea tm en t means fo llo w ed  by th e  same l e t t e r s  a r e  n o t 
c o n s id e re d  s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  5% le v e l  a c c o rd in g  to  
D uncan 's m u l t ip le  ran g e  t e s t .  A n a ly sis  o f  v a r ia n c e  i s  shown in  
Appendix T ab le  12.
^ A ll  t r e a tm e n ts  r e c e iv e d  15 a p p l ic a t io n s  o f  a  tox.-D D T-M .P. m ix tu re  
f o r  b o l l  w e ev il and bollw orm  c o n t r o l .
t
Table 21. E valuation o f  monocrotophos fo r  c o n tr o l o f  th e  banded-wing w h ite f ly  ap p lied  a t  variou s doses
to  co tto n  in  an advanced s ta g e  o f  m aturity  (Experiment B ). Red River V a lley  Experiment S ta tio n ,
B ossier  C ity , L ou isiana . September 1970.
Number M a te r ia l
lb
AI/AC
% M o r ta l i ty  ; 
1s t  & 2nd i n s t a r  
l a r v a e , 10 days 
a f t e r  tre a tm e n t
O rthogonal com parisons^  
**: P ( < .0 1 )
* : P (<  .05 )
NS: Not s i g n i f i c a n t
I M onocrotophos, LC 0 .2 5 15 CX -  I ,  I I ,  I I I  v s  IV**
I I M onocrotophos, LC 0 .5 0 29 C2 -  I ,  I I  vs I I I NS
I I I M onocrotophos, LC 1 .0 0 31 C3 -  I  v s  I I *
IV Check^ - 10
V C arb o fu ran ^ , WP 1 .0 0 28
* P e rc e n t m o r ta l i ty  based  on t o t a l  o f  8 ,000  la rv a e  observ ed  on 80 le a v e s .
9A A ll tre a tm e n ts  re c e iv e d  15 a p p l ic a t io n s  o f  a  tox.-DDT-M .P. m ix tu re  f o r  b o l l  w e e v il and bollw orm  c o n t r o l .
O
Not in c lu d e d  in  th e  a n a ly s is  o f  v a r ia n c e ,  as i t  was n o t i n  th e  o r i g i n a l  d e s ig n  o f  th e  ex p e rim en t.
^  C i, C2 , & C3 r e p re s e n t  o r th o g o n a l com parisons 1 , 2 , & 3 , r e s p e c t iv e ly .  A n a ly sis  o f  v a r ia n c e  i s  shown 
in  Appendix T ab le  13.
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M o r ta l i ty  d a ta  (287.) f o r  c a rb o fu ra n  tre a tm e n t w ere n o t in c lu d e d  
in  th e  a n a ly s i s  o f  v a r ia n c e  a s  th e  t r e a tm e n t  was n o t in c lu d e d  in  th e  
o r i g i n a l  d e s ig n  o f  th e  e x p e r im e n t.
T e s t  5 . —R e s u l ts  p re s e n te d  in  T ab le  22 show th a t  1 lb  o f  c a rb o fu ra n  was 
s i g n i f i c a n t l y  s u p e r io r  to  th e  o th e r  t r e a tm e n ts  in c lu d e d  in  th e  e x p e r i ­
m en t. A m ix tu re  o f  p h o ra te  p lu s  m e th y l p a ra th io n  was s i g n i f i c a n t l y  
b e t t e r  th a n  a  m ix tu re  o f  d im e th o a te  p lu s  m ethy l p a r a th io n .
T e s t 6 . —R e s u lts  p re s e n te d  in  T ab le  23 show th a t  when m o r t a l i t y  c o u n ts  
w ere co nducted  on th e  6 th  and 1 2 th  d a y s , 0 .7 5  lb  dose  o f  c a rb o fu ra n  
c o n s i s t e n t ly  showed s i g n i f i c a n t l y  s u p e r io r  m o r t a l i t y  to  th e  check  
t r e a tm e n t when i t  was a p p lie d  a s  f o l i a r  sp ra y  to  th e  c o t to n  c ro p  in  an 
a c t iv e  s ta g e  o f  grow th in  l a t e  s e a so n .
These 6 i n s e c t i c i d e  s c re e n in g  t e s t s  w ere conducted  to  d e te rm in e  
e f f e c t i v e  compounds, to  a s c e r t a i n  th e  number o f  a p p l ic a t io n s  r e q u i r e d ,  
and to  s tu d y  th e  im p o rtan ce  o f  tim in g  o f  th e  sp ray  a p p l ic a t io n s  in  
r e l a t i o n  to  th e  c o n d it io n  o f  g row th  o f  th e  c o t to n  c ro p  fo r  e f f e c t i v e  
s u p p re s s io n  o f  th e  banded-w ing w h i te f ly  p o p u la t io n s .  A f te r  some com­
pounds (m onocrotophos and c a rb o fu ra n )  w ere found to  e f f e c t i v e l y  su p p re ss  
w h i te f ly  p o p u la t io n s  th ey  w ere u t i l i z e d  in  a  t e s t  conducted  on th e  
F i e s t  Farm , S h re v e p o r t, to  s tu d y  th e  e f f e c t  o f  w h i t e f l i e s  on y i e l d .
The r e s u l t s  p re s e n te d  in  T a b le s  1 5 , 17 , 22 and 23 when compared 
w ith  th e  r e s u l t s  in  T ab le s  20 and 21 , show th a t  c a rb o fu ra n  a t  th e  
r a t e  o f  0 .7 5 -1 .0  lb  o f  AI/AC p e r  a p p l i c a t io n  a p p lie d  2 o r  3 tim es  a t  
5 -day  i n t e r v a l s  e x h ib i te d  e f f e c t i v e  c o n t r o l  when a p p lie d  to  c o tto n  
c ro p  in  an a c t iv e  s ta g e  o f  g ro w th . R e s u lts  fo r  m onocrotophos p re s e n te d
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T able  22 . E v a lu a tio n  o f  v a r io u s  i n s e c t i c id e s  a p p lie d  as f o l i a r  sp ray s  
f o r  c o n tr o l  o f  th e  banded-w ing  w h i te f ly  on c o t to n  in  an 
a c t iv e  s ta g e  o f  g ro w th . Red R iver V a lley  E xperim ent 
S ta t io n ,  B o ss ie r  C i ty ,  L o u is ia n a . August 1970.
T reatm ent
M a te r ia l
lb
AI/AC
% M o rta lity * -; 1 s t  & 2nd 
i n s t a r  l a r v a e ,  9 days 
a f t e r  t re a tm e n t
C a rb o fu ra n , WP
P h o ra te  +  m eth y l 
p a r a th io n ,  EC
D im ethoate  +  m ethy l 
p a r a th io n ,  EC
1.0  
0 .5  +  1 .0




*■ P e rc e n t m o r t a l i t y  based  on t o t a l  o f  4000 la rv a e  sc re e n e d  on 40 
l e a v e s . T reatm en t means fo llo w e d  by th e  same l e t t e r s  a re  n o t 
c o n s id e re d  s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  5% le v e l  a c c o rd in g  to  
Duncan’s m u l t ip le  ran g e  t e s t .  A n a ly s is  o f  v a r ia n c e  i s  shown in  
Appendix T ab le  14.
^ A ll t re a tm e n ts  re c e iv e d  15 a p p l i c a t io n s  o f  a tox.-DDT-M .P. m ix tu re  
f o r  b o l l  w e ev il & bollw orm  c o n t r o l .
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Table 23 . E ffe c t iv e n e ss  o f  carbofuran fo r  c o n tr o l o f  th e  banded-wing
w h ite f ly  on c o tto n  in  an a c t iv e  s ta g e  o f  growth in  la te
season . C a r l i s le  Farm, D ix ie , L ou isian a . September 1970.
Treatm ent 7o M o rta lity ^ -; 1 s t  & 2nd i n s t a r
lb la rv a e  a t  in d ic a te d  days a f t e r
AI/AC i n i t i a t i o n  o f  tre a tm e n t
M a te r ia l / a p p l i . 6 12
C arb o fu ran , WP^ 0 .7 5 96 a  98 a
Check3 - 5 b 13 b
P e rc e n t m o r ta l i ty  b a se d  on t o t a l  o f  4000 la rv a e  o b se rv ed  on 40 
le a v e s .  T reatm ent means w i th in  day fo llo w ed  by th e  same l e t t e r s  a re  
n o t  c o n s id e re d  to  be s i g n i f i c a n t l y  d i f f e r e n t  a t  th e  5% le v e l  
a cco rd in g  to  " t  t e s t " ,  ( tg  = -2 7 .5 5  c 6 d f ,  t ^2 = -2 3 .2 5  c 6 d f ) .
^ Two f o l i a r  a p p l ic a t io n s  -  a t  8 days i n t e r v a l .
3 A ll tre a tm e n ts  r e c e iv e d  15 a p p l ic a t io n s  o f  a tox.-DDT-M .P. m ix tu re  
fo r  b o l l  w e ev il and bollw orm  c o n t r o l .
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i n  T ab les  15, 16 and 19 when compared w ith  th e  r e s u l t s  in  T ab le s  20 
and 21 show th a t  e f f e c t i v e  c o n t r o l  o f  w h i t e f l i e s  w ith  t h i s  m a te r ia l  i s  
o b ta in e d  o n ly  when th e  c ro p  i s  in  an  a c t iv e  s ta g e  o f  g row th . T h is  
in d ic a te s  th e  im portance  o f  ’’c o r r e c t  p h y s io lo g ic a l  s ta g e  o f  th e  p l a n t ” 
when sy stem ic  i n s e c t i c id e s  sh o u ld  be a p p lie d  to  g e t  th e  b e s t  r e s u l t s .
The r e s u l t s  o b ta in e d  f o r  c a rb o fu ra n  and m onocrotophos a r e  in  
g e n e ra l  agreem ent w ith  r e p o r t s  o f  o th e r  w orkers  (B en n ett and Thomas 
1954, Ahmed e t  a l .  1954b, B e n n e tt 1957, and B a r io la  e t  a l .  1970) who 
i n  e sse n ce  re p o r te d  t h a t  i n s e c t i c i d a l  e f f ic ie n c y  o f  th e  sy s te m ic  
in s e c t i c id e s  i s  governed  by th e  p h y s io lo g ic a l  and b io ch em ica l p ro c e sse s  
o f  th e  p l a n t .  B en n e tt and Thomas (1954) s p e c i f i c a l l y  s ta t e d  t h a t  
sy stem ic  i n s e c t i c id e s  a re  ab so rb ed  m o s tly  by th e  young le a v e s  w hereas 
th e  m iddle  aged le a v e s  a b so rb ed  th e  l e a s t .
When c a rb o fu ra n  was a p p l ie d  i t  a lw ays e x h ib i te d  a r a p id  knock­
down o f  w h i te f ly  a d u l t s  w i th in  2-3  h r  a f t e r  a p p l i c a t io n .  T h is  f a s t  
knock-down e f f e c t  was n o t  o b se rv ed  in  any o f th e  o th e r  compounds t e s t e d .  
The re a so n  fo r  t h i s  f a s t  k i l l i n g  a c t io n  cou ld  p ro b a b ly  be a t t r i b u t e d  
to  th e  fu m ig a tin g  a c t i v i t y  o f  th e  compound.
R e s u lts  p re s e n te d  i n  T ab le  18 show th a t  e n d o su lfa n  e x h ib i te d  
v e ry  poor m o r t a l i t i e s .  I t  showed 16% k i l l  a s  compared to  95% and 53% 
k i l l  e x h ib ite d  by m onocrotophos a p p lie d  a t  2 d o sa g e s . In  one sp ray  
sch ed u le  m onocrotophos was a p p l ie d  tw ic e  a t  th e  r a t e  o f  1 lb  p e r  
a p p l ic a t io n  on 5 -day  i n t e r v a l s  w hereas in  th e  o th e r  i t  was a p p lie d  
4 tim es a t  th e  r a t e  o f  0 .2 5  lb  p e r  a p p l ic a t io n  on 5-day  i n t e r v a l s .
These r e s u l t s  a re  i n  ag reem en t w ith  Smith e t  a l .  (1970) and 
McClanahan (1970) who s t a t e d  t h a t  e n d o su lfa n  was p re v io u s ly  g iv in g  good
I l l
c o n t r o l  o f  th e  g reenhouse  w h i te f ly  nymphs, b u t now h as  become r e l a t i v e l y  
i n e f f e c t i v e .  On th e  o th e r  h a n d , B o lin g  and S c h u s te r  (1 9 6 9 ), D avis 
e t  a l .  (1970), N eisw ander (1 9 6 4 ) , K h ris to v a  (1 9 6 7 ), and B a r ik e t  and 
B r i to  (1968) re p o r te d  t h a t  e n d o su lfa n  showed prom ise  in  c o n t r o l l in g  
T . a b u t i lo n e a  and T. v a p o ra r io ru m  on v a r io u s  h o s t  p l a n t s .
R e su lts  p re s e n te d  i n  Tables 15 and 18 r e l a t e d  to  th e  e f f e c t i v e ­
n e s s  o f  m onocrotophos f o r  c o n t r o l  o f  th e  banded-w ing w h i te f ly  a re  in  
g e n e r a l  agreem ent w ith  th e  r e p o r t  o f  Sm ith e t  a l .  (1 9 7 0 ). They 
r e p o r te d  th a t  m onocrotophos s p ra y s  o f  0 .5  lb  A I/100 g a l  o f  w a te r  gave 
m ost e f f e c t i v e  c o n t r o l  o f  l i v i n g  nymphs o f  T . v a p o ra r io ru m , th e  
g reen h o u se  w h i te f ly .  R e s u l ts  p re s e n te d  in  Tables 17 and 22 r e v e a l  
t h a t  m ix tu re  o f  p h o ra te  +  m e th y l p a ra th io n  does n o t show any s y n e r g i s t i c  
a c t i v i t y .  P h o ra te  a lo n e  showed 78% m o r t a l i t y  (T ab le  17) w hereas a 
m ix tu re  o f  p h o ra te  +  m e th y l p a r a th io n  e x h ib i te d  85% m o r t a l i t y  (T able  2 2 ) .
D ata on y ie ld  o f  seed  c o t to n  a r e  p re s e n te d  in  T ab le  16 . I t  
shows h ig h ly  s i g n i f i c a n t  r e d u c t io n  (28-29%) in  th e  y i e ld  o f  seed c o tto n  
w hich  i s  p r im a r i ly  due to  p rem a tu re  d e f o l i a t i o n  o f  th e  c ro p . B o lin g  
and S c h u s te r  (1969) s t a t e d  t h a t  s i g n i f i c a n t l y  h ig h e r  y i e ld s  o f  tom atoes 
w ere  o b ta in e d  from  p l o t s  w h ich  re c e iv e d  i n s e c t i c i d e  tre a tm e n ts  to  
su p p re ss  th e  banded-w ing w h i te f ly  p o p u la t io n s  in  th e  Rio Grande V a lley  
o f  T exas. Hyche and A rth u r  (1959) found t h a t  heavy i n f e s t a t i o n s  o f  
c i t r u s  w h i te f ly  iow er p l a n t  v i t a l i t y  and f lo w er p ro d u c tio n  o f g a rd e n ia .  
D y sa rt (1961) and H usain  and T rehan (1942) comment t h a t  th e r e  a re  
s e v e r a l  s p e c ie s  o f  w h i t e f l i e s  fe e d in g  i n  la r g e  numbers on th e  le a v e s  
o f  econom ica lly  im p o r ta n t p l a n t s .  U s u a lly , how ever, th e  o b se rv e r
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I s  h e s i t a n t  to  g iv e  an  a p p r a i s a l  o f  th e  a c tu a l  damage done by feed in g  
o f  th e se  i n s e c t s .
A p re l im in a ry  f i e l d  t e s t  conducted  on th e  J .  H. W illiam s 
P la n ta t io n ,  N a c h ito c h e s , L o u is ia n a ,  showed d e lay e d  u p ta k e  o f  a ld ic a rb  
in  f r u i t i n g  c o t to n  when a p p l ie d  to  th e  s o i l  a s  a  g ra n u la r  fo rm u la t io n .
A 30 a c re  b lo c k  o f  c o t to n  p la n te d  w ith  40 in .ro w  sp ace  and in  an a c t iv e  
s ta g e  o f  grow th and f r u i t i n g  was t r e a t e d  w ith  a  g ra n u la r  fo rm u la tio n  
o f  a ld i c a r b .  M a te r ia l  was a p p l ie d  a s  a s id e  d r e s s in g  by a  t r a c t o r  
drawn g ra n u la r  a p p l i c a t o r ,  a t  th e  r a t e  o f  1 lb  AI/AC, on J u ly  23, 1970. 
S o i l  m o is tu re  was good and th e  m a te r ia l  was in c o rp o ra te d  in to  th e  s o i l  
w ith  a c u l t i v a t o r .  T h ree  u n t r e a te d  a re a s  w ere l e f t  f o r  com parison .
The f i r s t  l e a f  sam ple w as ta k e n  on J u ly  3 0 , 1970 to  check  m o r t a l i t i e s  
o f  1 s t  and 2nd i n s t a r  l a r v a e  o f  th e  w h i te f ly .  Leaves w ere c o l le c te d  
from 2nd and 3 rd  n o d a l p o s i t i o n  from  th e  te rm in a l  p o in t  tagged  a t  th e  
tim e o f  t re a tm e n t a p p l i c a t i o n .  No m o r t a l i t y  was o b se rv e d . A 2nd l e a f  
sam ple ta k en  on A ugust 18 , 1970 showed c o n s id e ra b le  m o r t a l i t i e s .  T h is 
i n d ic a te s  t h a t  th e  compound ta k e s  ab o u t 2%-3 weeks to  show i t s  e f f e c t i v e ­
n e ss  even  under th e s e  c o n d i t io n s .  More re s e a rc h  w i l l  be re q u ire d  t o . 
d e te rm in e  th e  u s e f u ln e s s  o f  g ra n u la r  fo rm u la tio n s  f o r  c o n t r o l  o f  th e  
w h i t e f l i e s .
SUMMARY
R e s u lts  o f  t h i s  s tu d y  r e g a rd in g  b io lo g y  and c o n t r o l  o f  th e
banded-w ing w h i te f ly  in  L o u is ia n a  a r e  p re s e n te d  in  th e  fo llo w in g
summary.
1 . The w h i te f ly ,  p re v io u s ly  a  r e l a t i v e l y  innocuous n a t iv e  in s e c t  on 
c o t to n ,  h a s  now d ev e lo p ed  in to  a  s e r io u s  p e s t  and th r e a te n s  th e  
econom ical p ro d u c tio n  o f  c o t to n  in  th e  u p p e r Red R iv e r V a lley  o f  
N orthw est L o u is ia n a . T here  a r e  a ls o  in d ic a t io n s  t h a t  t h i s  problem  
i s  sp re ad in g  to  o th e r  a r e a s  o f  L o u is ia n a .
2 . The S h rev e p o rt ( r e s i s t a n t )  and B aton  Rouge ( s u s c e p t ib le )  p o p u la tio n  
d id  n o t d i f f e r  s i g n i f i c a n t l y  in  th e  tim e re q u ire d  fo r- com pletion
o f  one g e n e r a t io n .  B oth r e q u ire d  16-20 days a t  90 +  4 F in  th e  
la b o ra to ry  o r  under f i e l d  c o n d i t io n s  d u r in g  summer.
3 . The in s e c t  was a c t i v e  th ro u g h o u t th e  y e a r  in  a l l  s t a g e s ,  b u t th e  
a c t i v i t y  and r a t e  o f  developm ent was g r e a t ly  red u ced  d u rin g  l a t e  
f a l l  and w in te r  m on ths.
4 . The w h i te f ly  was o b se rv ed  co m p le tin g  i t s  l i f e  c y c le  on 58 herbaceous 
b ro a d - le a f  p l a n t s ;  s e v e r a l  o f  w hich a r e  commonly found in  and n ear 
c o tto n  f i e l d s .
5 . The w h i te f ly  p o p u la t io n s  have dev e lo p ed  a  h ig h  l e v e l  o f  r e s is ta n c e  
(5 6 -fo ld )  to  m ethy l p a r a th io n  in  th e  S h rev e p o rt a r e a ,  an in te rm e d ia te  
le v e l  o f  r e s i s t a n c e  in  th e  S t .  Jo sep h  a r e a ,  a s  compared to  th e  
s u s c e p t ib le  w h i te f ly  p o p u la t io n s  from  th e  B aton Rouge a r e a .
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6 . A 6- f o ld  l e v e l  o f  r e s i s t a n c e  was d em o n stra ted  to  m onocrotophos In  
a p o p u la tio n  o f  th e  w h i te f ly  from th e  S h rev e p o rt a r e a .
7 . A t in y  hym enopterous p a r a s i t e ,  E retm ocerus h a ldem an i Howard, was 
th e  p redom inan t p u p a l p a r a s i t e  (73%) among th e  4 p a r a s i t e  s p e c ie s  
r e a re d  from  w h i t e f ly  pupae and i d e n t i f i e d .  The o th e r  3 p a r a s i t e  
sp e c ie s  b e lo n g ed  to  th e  genus E n c a r s ia .
8 . A p p lic a t io n s  o f  w id e -sp ec tru m  I n s e c t i c id e s  v i z .  toxaphene-DDT- 
m ethyl p a r a th io n  m ix tu re s  made f o r  c o n t r o l  o f  b o l l  w e e v ils  and 
bollw orm s d ec im a ted  th e  p o p u la t io n s  o f  b e n e f i c i a l  p a r a s i t e  and 
p re d a to ry  i n s e c t  s p e c ie s ,  and c o n tr ib u te d  to  th e  w h ite f ly  p rob lem .
9 . P e rc e n t p a r a s i t i s m  o f  th e  w h i te f ly  was g e n e r a l ly  h ig h e r  in  th e  
f i e l d s  o f  o th e r  c ro p s  th a n  in  c o t to n  f i e l d s .  In  th e  form er s i t u a ­
t io n  i n s e c t i c i d e  u sage  i s  much more l im i t e d .
10. S a t i s f a c to r y  s u p p re s s io n  o f  th e  w h i te f ly  p o p u la t io n s  was ach iev ed  
by 2 d i f f e r e n t  sp ra y  sch e d u le  program s o f  m onocrotophos a p p lie d  
as f o l i a r  s p r a y s .  In  one sp ray  s c h e d u le , m onocrotophos was a p p lie d  
tw ice  a t  th e  r a t e  o f  1 lb  AI/AC p e r  a p p l i c a t i o n ,  on 5 day i n t e r v a l  
and in  th e  o th e r  i t  was a p p lie d  4 tim es  a t  th e  r a t e  o f  0 .25  lb  AI/AC 
p e r a p p l i c a t io n  on 5 day i n t e r v a l .  Two f o l i a r  a p p l ic a t io n s  o f  
e x p e r im e n ta l compound c a rb o fu ra n  WP, a p p lie d  a t  th e  r a t e  o f  0 .7 5  
o r  1 .0  lb  AI/AC p e r  a p p l ic a t io n  on 5 day i n t e r v a l  showed c o n s id e r ­
a b le  p ro m ise .
11. No entom ophagous fu n g i was ob serv ed  on t h i s  w h i te f ly .
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s t e r i l e  r o o t  c u l t u r e .  J .  Econ. Entom ol. 5 9 :1 1 5 7 -6 0 .
APPENDIX
T able  1 . P e rcen t c o n c e n tra t io n ,  number o f  t e s t  i n s e c t s ,  and p e rc e n t k i l l  w ith  s e v e r a l  i n s e c t i c id e s  in  
d o s a g e -m o r ta li ty  t e s t s  a g a in s t  banded-w ing w h i te f ly  p o p u la tio n s  from  L o u is ia n a .
Dosage l e v e l s ,  low to  h ig h  c o n c e n tr a t io n ,  X 10"^
P o p u la tio n 1 2 3 4 5 6 7 8
Baton Rouge (C) % conc. 1 .0 2 .5 5 .0
M ethyl P a ra th io n  
7 .5  2 5 .0 5 0 .0
( s u s c e p t ib le ) Larvae 500 600 600 600 600 600 - -
% k i l l 19 25 33 59 82 90 - -
S t .  Joseph  (F) % conc. 20 .0 30 .0 4 0 .0 60 .0 8 0 .0 100.0 200.0 300.0
Larvae 275 300 280 300 300 300 300 300
% k i l l 21 19 25 38 41 58 76 91
S h rev ep o rt (C) % conc. 10 .0 25 .0 40 .0 5 0 .0 7 5 .0 100.0 200 .0 300 .0
Larvae 600 600 600 600 600 600 600 600
% k i l l 23 38 52 55 68 80 89 92
S h rev ep o rt (F) % conc. 10 .0 25 .0 4 0 .0 5 0 .0 7 5 .0 100.0 500 .0 _
Larvae 1100 1160 1200 1200 1200 1200 1200 -
% k i l l 21 33 54 68 84 95 100 -
Baton Rouge (C) % conc. 25 .0 5 0 .0 75 .0
M onocrotophos 
100.0 250.0 500.0
(s u s c e p t ib le ) Larvae 600 600 600 600 600 600 - -
7= k i l l 20 40 51 57 72 95 - -
S t .  Joseph  (F) 7« conc. 4 0 .0 50 .0 60 .0 80 .0 100.0 200.0 400 .0 500 .0
Larvae 300 300 300 300 300 300 300 300
7. k i l l 25 38 37 54 61 68 79 84
T able  1. (co n tin u ed ) 
P o p u la tio n 1
Dosage l e v e l s ,
2 3
S h rev ep o rt (C) % conc. 
Larvae 










S h rev ep o rt (F) Jo conc . 
Larvae 










S h rev ep o rt (F) % co n c . 
Larvae 










S h rev ep o rt (C) % conc. 
Larvae 







7 5 .0  
600 ' 
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S h rev ep o rt (F) % conc. 
Larvae 










low to  h ig h  c o n c e n tr a t io n ,  X 10~5 
4 5 6 7 8
M onocrotophos
500.0 1000.0 2000.0 3000.0 5000
600 600 600 600 600
60 72 79 91 100
500 .0 1000.0 2000.0 5000.0 _
1200 1200 1200 1200 -
52 77 85 100 -
C arbofu ran
100.0 300 .0 500 .0 _ -
1200 1200 1200 - -
50 79 94 - -
F e n s u lfo th io n
100.0 250.0 500 .0 _ -
600 600 600 - -
75 83 96 - -
100.0 250.0 500 .0 _ -
500 600 600 - -
66 76 96 - -
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Table 1 . (continued)
Dosage l e v e l s ,  low to  h igh  co n cen tra tio n , X 10"^
P o p u la tio n 1 2 3 4 5 6 7 8
S h rev ep o rt (C) % conc. 2 5 .0 50 .0
F e n s u lfo th io n  +  D is u lfo to n  
75 .0  100.0  250 .0  500 .0
•Larvae 600 600 600 600 600 600 - -
% k i l l 25 42 67 76 81 99 - -
S h rev ep o rt (F) % conc. 2 5 .0 5 0 .0 7 5 .0 100.0 250 .0 500 .0 _
Larvae 600 500 592 600 600 600 - -
7. k i l l 21 34 51 65 78 97 - -
S h rev ep o rt (C) % conc. 10 .0 2 5 .0 5 0 .0
T orak®
7 5 .0  100.0 500 .0
Larvae 1200 1200 1200 1200 1200 1200 - -
7o k i l l 30 49 69 73 77 87 - -
S h rev ep o rt (F) % co n c . 25 .0 5 0 .0 75 .0 100.0 250.0 500 .0 800 .0 —
Larvae 600 600 600 600 600 600 600 -
% k i l l 36 45 50 69 75 90 91 -
S h rev ep o rt (F) 70 conc. 10.0 100.0
F orm etana te  
250.0  500 .0
(h y d ro c h lo r id e )  
1000.0  10000.0
Larvae 600 600 600 600 600 600 - -
70 k i l l 17 28 45 68 85 98 - -
Table 1 . (continued)
Dosage l e v e l s ,  low to  h igh  co n cen tra tio n , X 10~^
P o p u la tio n 1 2 3 4 5 6 7 8
S h rev ep o rt (F) % conc . 100.0 250.0 500.0
DuPont 1642 
1000.0 3000.0 5000.0
Larvae 600 600 600 600 600 600 - -
% k i l l 25 36 46 70 99 99 - -
S h rev ep o rt (C) % co n c . 5 0 .0 7 5 .0 100.0
C arbo fu ran  
150.0  250 .0 350 .0 500 .0 1000.0
Eggs 396 1050 1026 700 1019 749 1075 400
% k i l l 4 19 42 56 82 98 95 100
(C) P o p u la tio n  m a in ta in e d  in  th e  cage a t  Baton Rouge. 
(F) P o p u la tio n  o b ta in e d  d i r e c t l y  from  th e  f i e l d  s o u rc e .
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T able  2 . A nalysis  o f  v a r ia n c e  o f  th e  la b o ra to ry  e v a lu a tio n  o f
sy stem ic  i n s e c t i c id e s  a p p l ie d  as s o i l  t r e a tm e n t .  Baton 
Rouge, L o u is ia n a . A u g u st, 1970.
Source o f  D egrees o f  Mean
V a r ia t io n  Freedom  Square
T o ta l  29
T rea tm en t 5 5 9 ,0 8 9 .1 7 * *
E r ro r  24 4 ,2 4 5 .5 0
T ab le  3 . A nalysis  o f  v a r ia n c e  o f  v a r io u s  i n s e c t i c id e s  a p p lie d  by 
greenhouse s p ra y e r  a s  f o l i a r  sp ra y s  f o r  c o n t r o l  o f  th e  
banded-wing w h i t e f l y .  Baton Rouge, L o u is ia n a . A ugust, 1970.
Source o f  D egrees o f  Mean
V a r ia t io n  Freedom  Square
T o ta l  59
T rea tm en t 11 4 ,2 5 0 .8 2 * *
E r ro r  48 125.65
Table 4 . A n a lysis  o f  v a r ia n ce  o f  counts fo r  m o r ta lity  5 days a f te r
i n i t ia t io n  o f trea tm en ts . T est 1 .
Source o f  
V a r ia t io n




T o ta l 27 -
R e p l ic a t io n 3 1 4 ,4 3 9 .7 1 NS
T reatm en t 6 49 6 ,5 4 1 .2 3 * *
E rro r 18 1 8 ,0 9 0 .9 1
T ab le  5 . A n a ly sis  o f  
i n i t i a t i o n
v a r ia n c e  o f  co u n ts  f o r  
o f  t r e a tm e n ts .  T e s t 1 .
re c u r re n c e  12 days a f t e r
S ource o f D egrees o f Mean
V a r ia t io n Freedom Square
T o ta l 27 -
R e p l ic a t io n 3 1 ,7 1 4 ,6 8 0 .23NS
T reatm ent 6 1 0 ,2 5 7 ,8 6 2 .8 3 * *
E r ro r 18 8 3 7 ,3 6 9 .8 3
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Table 6 . A n alysis o f  v a r ia n ce  o f  cou n ts fo r  recurren ce 20 days a f t e r
i n i t i a t i o n  o f  tr e a tm en ts . T est 1.
Source o f  
V a r ia t io n




T o ta l 27 -
R e p lic a t io n 3 6 6 2 ,8 5 4 .8 ns
T reatm en t 6 1 6 0 ,8 4 0 ,3 3 0 .2 * *
E rro r 18 6 ,3 9 2 ,2 9 8 .9
Table 7 . A n a ly s is  o f  v a r ia n c e  f o r  y i e l d  o f  seed  c o t to n  fo llo w in g  
banded-w ing  w h i te f ly  c o n t r o l  w ith  v a r io u s  i n s e c t i c i d e s .  
F i e s t  Farm , S h re v e p o r t ,  L o u is ia n a .  C o tto n  s e a s o n , 1970.
Source o f  
V a r ia t io n




T o ta l
R e p lic a tio n
T reatm ent
I ,  I I  vs I I I  








1 ,1 5 8 .5 9 * *
2 ,2 6 2 .0 4 * *
5 5 .1 2 ns
2 7 .0 3
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Table 8 . A n a lysis  o f  v a r ia n ce  o f  counts fo r  m o r ta lity  6 days a f t e r
i n i t i a t i o n  o f  trea tm en ts . Test 2 .
Source o f  
V a r ia t io n




T o ta l 15 -
T reatm en t 3 737 ,089 .23**
I ,  I I  vs I I I ,  IV 1 2 ,2 0 7 ,4 5 3 .0 6 * *
I  vs I I 1 1 ,9 8 4 .5 0 ns
I I I  vs IV 1 1 ,8 3 0 .1 2 NS
E r ro r 12 1 4 ,1 4 8 .8 9
T ab le  9 . A n a ly s is  o f  v a r ia n c e  o f  co u n ts  f o r  m o r t a l i t y  6 days a f t e r  
i n i t i a t i o n  o f  t r e a tm e n ts .  T est 3 .
Source o f 
V a r ia t io n




T o ta l 23 -
R e p l ic a t io n 1 8 ,2 8 8 .1 6 ns
T reatm en t 2 1 ,7 0 1 ,8 1 5 .7 9 * *
I ,  I I  vs I I I 1 2 ,8 5 3 ,8 2 5 .3 3 * *
I  vs I I 1 7 0 9 ,806 .25**
Pooled error*-
oCM 3 ,8 8 4 .0 0
E x p erim en ta l e r r o r  and sam p lin g  e r r o r  w ere poo led  a s  th e  e x p e r im e n ta l 
e r r o r  was n o t s i g n i f i c a n t  (P >  .0 5 ) .
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Table 10. A n a lysis  o f  v a r ia n ce  o f  counts fo r  recu rren ce 13 days a f t e r
i n i t i a t i o n  o f  trea tm en ts . T est 3 .
Source o f  
V a r ia t io n




T o ta l 15 -
R e p l ic a t io n 1 4 5 ,6 8 9 .0 6 NS
T rea tm en t 1 5 0 ,9 6 3 .0 6 ns
E x p e rim en ta l e r r o r 1 3 8 ,3 1 8 .0 7 * *
Sam pling e r r o r 12 3 ,0 0 4 .3 5
T ab le  11. A n a ly s is  o f  v a r ia n c e  o f  co u n ts  f o r  re c u r re n c e  20 days a f t e r  
i n i t i a t i o n  o f  t r e a tm e n ts .  T e s t 3 .
S ource o f  
V a r ia t io n




T o ta l 15 -
R e p l ic a t io n 1 1 ,2 0 1 .5 6 NS
T rea tm en t 1 2 ,3 9 0 .5 6 ns
Pooled  e r r o r 1 13 1 ,5 5 7 .4 9
1 E x p e rim en ta l e r r o r  and sam p lin g  e r r o r  w ere p o o led  as th e  e x p e r im e n ta l 
e r r o r  was n o t s i g n i f i c a n t  ( P >  .0 5 ) .
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Table 12 . A n alysis  o f  v a r ia n c e . T est 4 .  (Experiment A ).
Source o f  
V a r ia t io n




T o ta l 26 -
R e p l ic a t io n 2 367.37ns
T reatm ent 8 4 ,6 8 2 .9 5 ns
E rro r 16 2 ,7 5 5 .8 7
T ab le  13. A n a ly s is  o f  v a r ia n c e .  T e s t 4 . (E xperim ent B ) .
Source o f D egrees o f Mean
V a r ia t io n Freedom Square
T o ta l 31 -
R e p l ic a t io n 1 1 0 ,1 7 7 .5 3 Ns
T rea tm en t 3 8 6 ,0 5 5 .3 6 * *
I ,  I I ,  I I I  vs IV 1 1 36 ,278 .01**
I ,  I I  vs I I I 1 4 2 ,3 6 4 .0 8 ns
I  vs I I 1 7 2 ,5 2 4 .0 0 *
Pooled e r r o r 1 27 1 1 ,0 1 6 .9 8
V E x p erim en ta l e r r o r  and sam p lin g  e r r o r  w ere p o o led  as th e  ex p e rim en ta l 
e r r o r  was n o t s i g n i f i c a n t  (P >  .0 5 ) .
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T ab le  14. A n a ly s is  o f  v a r ia n c e .  T es t 5.
Source o f  
V a r ia t io n




T o ta l 11 -
T rea tm en t 2 120 ,780 .08**
E r ro r 9 6 ,9 4 8 .0 8
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